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DoH/T OLIEHOYHBIX CPEACTB K paboueit mporpamme pazpadoran Ha ocHoBe PI'OC CIIO mo
cneranbHocTH 38.02.08 «Toprooe aeno» ¢ yu€rom IIOIl u yTBepkaeH Ha y4YEHOM COBETE
HepsxaBunckoro qutes 17nexkabpst 2024 r., mpotokos Ne3.



1.NACNOPT ®OHAA OLEHOYHbIX CPEACTB NO YYEBHOMY NPEAMETY « MATEMATUKA»

®oHA OLLEHOYHbIX CpeacTB Nno yue6Homy npegmerty « MatemaTuKa» pa3paboTaH Kak NpUNoXKeHUeE K
paboueit nporpamme obueobpasoBaTenibHOM yuebHOI agucumMnanHbl «MaTtemaTuka» ana
npodeccuoHaNnbHbIXx 06pa3oBaTeNbHbIX OPraHU3aLui.

1.1.NNAHUPYEMBbIE PE3Y/IbTATbl OCBOEHMUA YYEBHOIO NPEAMETA

Oo0mue Ilnanupyemble pe3yJibTaThl 00yYeHH S
KOMIIeTeHIIUH Oo0mmue JcuMIuInHApHBIE
OK 01. B yacTu TpPy/10BOro BOCHUTAHMSA: | - BJIQJICHUE METOIaMH JI0KA3aTeNIbCTB,

Br16upath ciocoObl
perieHus 3a1a4
npodeccuoHaIbHOM
JEATEIbHOCTH
MPUMCHUTECIBHO K
pa3InyHbIM
KOHTEKCTaM.

- TOTOBHOCTb K TPYAY, OCO3HAHHUE
[IEHHOCTH MacTEPCTBa,
TPYyI0JII001E;

- TOTOBHOCTB K aKTUBHOM
NESITeTbHOCTH TEXHOJIOTUYECKON U
COLMAIbHOW HAIIPABIEHHOCTH,
CIIOCOOHOCTH MHUIIMUPOBATD,
MJIAHUPOBATh M CAMOCTOSATEIBHO
BBITIOJTHATE TAKYIO JEATCIIEHOCTE;

- UHTEpEC K pazIuyHbIM chepam
npohecCHOHANTBHON JIeATETLHOCTH,
YMEHHE 0CO3HAHHBIN BBIOOD
Oynymei mpodeccun u
pean30BbIBATH COOCTBEHHbBIE
YKU3HEHHBIC IIIaHbI;

OBnajgeHHe YHHBePCAIbHBIMH
Y4eOHbIMHU MO3HABATEIbHBIMH
JAefCTBUAMMU:

a) 0a3oBble JIOTHYeCKHe el CTBUS:
- CAaMOCTOSTEIHHO (hOPMYIUPOBATD
U aKTyaJIu3upoBaTh Mpodiemy,
paccMaTpuBaTth €€ BCECTOPOHHE;

- YCTaHAaBIIMBATh CYILIECTBEHHBIH
MPU3HAK UM OCHOBAHUS IS
CpaBHEHHSI, KJIaCCU(PUKAIIUU U
000011IeHN;

- OTIPENIeNSTh LU JIeATEIbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH UX
JOCTHKEHHUS;

- BBIABJIATH 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B PACCMATPUBAEMBIX
SIBIICHUSX;

- BHOCUTBH KOPPEKTHUBHI B
NesITeNbHOCTbD, OI[CHUBATh
COOTBETCTBHUE PE3YJILTATOB IIEIISAM,
OIICHUBATh PUCKU MOCIEICTBUN
NeSITeNIbHOCTH;

- pa3BHBaTh KPEaTUBHOE MBIILIICHUE
MIPH pEIICHUH KU3HEHHBIX TPOOIIEM;
0) 0a30BbI€ HCCJIEI0BATEILCKHE
ACHCTBUSA:

QITOPUTMaMH PEIICHUS 3a/1a4; YMEHUE
(bopMyIHPOBATHOTIPEIEIICHNUS, AKCHOMBI
¥ TEOPEMBI, IPUMEHSTH UX, POBOIUTH
JIOKa3aTeIbHbBIE PACCYKICHUS B
XOJIepeneHHs 3a/1a4;
- YMEHUE ONEPUPOBATH MOHITHIMHU:
CTEeTNeHb Yucia, Jorapudm yuca;
YMEHUE BBHITIOTHATHBBIYHCIICHUE
3HaueHUH U npeoOpa30BaHMsl BbIPAKEHUIN
CO CTEIEHsMU U JIoraprudpmamu,
npeoOpazoBaHUAAPOOHO-PAITHOHATBHBIX
BBIPA)KECHUIA;
- YMEHUE ONEPUPOBATH MOHATUIMHU:
palMoHalIbHbIE, UPPALIUOHATIBHBIE,
NOKa3aTeJIbHbIEC, CTETICHHBIE,
JorapupMHUECcKUe, TPUTOHOMETPUYECKHE
YPaBHEHHMS U HEPABEHCTBA, UX CUCTEMBI;
- YMEHHUE ONEPUPOBATH MOHATUAMMU:
GbyHKIUSA, HeTpepbIBHAS (YHKIINS,
IIPOM3BO/IHAs, IEpBOOOpa3Has,
OIpE/IeIICHHBIM UHTErpal; yMeHue
HaXOJUTb POU3BOHBIE FIEMEHTAPHBIX
(YHKIUI,UCITI0JIB3YS CIPABOYHBIE
MaTepHalibl; UCCIEI0BATh B IPOCTEHIIINX
ciyyasix GyHKLIHU Ha
MOHOTOHHOCTb,HaXOAUTh HAUOOIbILINE U
HalMEHbUINE 3HAaYCHUs (PYHKIIHIA;
CTPOMTH TpapUKH MHOTOUJIEHOB
CHCIIOJIb30BaHUEM arnapaTa
MaTEeMaTUYECKOTO aHAIN3a; IPUMEHSTh
IPOM3BOJIHYIO IIPU PELICHUH 33/1a4Ha
JIBIDKEHUE; peliaTh MPaKTHKO-
OpUEHTHPOBAHHbIE 33/1a41 Ha
HauOOJIbIINE U HAUMEHbIIIHE
3HAa4YeHHUs1,Ha HaX0XKJICHUE MTyTH,
CKOPOCTHU U YCKOPEHHS;
- YMEHHUE ONEPUPOBATH MOHATUIMHU:
paunoHanbHas PyHKIMA, TOKa3aTeabHas,
cTeneHHast pyHKIMs, JorapupmMuyeckas
(GyHKIUS, TPUTOHOMETPHUYECKUE
¢yHKIIMHN, 0OpaTHBIE QYHKIIMK;YMEHUE




- BJIAJICTh HABBIKAMH y4EOHO-
HCCIIEIOBATENBCKON U
MPOEKTHOMJAEATEIBHOCTH,
HaBBIKaMU pa3pelieHus npooiieM;

- BBISIBJISITH IPUYMHHO-
CJICACTBEHHBIC CBSI3H U
aKTyaJIM3UpOBaTh 3a/1a4y,
BBIJIBUTaTh THIIOTE3Y €€ PEIICHMUS,
HaxOJIUTh apTyMEHTHI IS
JI0Ka3aTelIbCTBa CBOMX
YTBEPKJICHUM, 3a7aBaTh TapamMeTphbl
WKPUTEPUHU PEIICHUS;

- aHAJIM3UPOBATh TIOJyYEHHBIE B
XO0JIe PEIICHUS 3a/1a4Ml pe3yIbTaThl,
KPUTUYECKH OLICHUBAThH UX
JIOCTOBEPHOCTH, TPOTHO3UPOBATH
W3MEHEHHE B HOBBIX YCIOBHSIX;
-yME€Th MIEPEHOCUTD 3HAHUS B
MMO3HABATEIHHYIO W MPAKTHIECKYIO
00JTaCTH )KU3HEACATEITLHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HbIX IpeIMETHBIX 001acTel;

- BBIJIBUTATh HOBBIC HJICH,
npejyiaraTb OpUruHajIbHbIE
MOJIXO/Ibl U PEUICHUS
Croco0OCTBOBATh MX UCITOJIH30BAHUS
B MO3HABATEIBLHON U COUAIBHOMN
MpPaKTUKE

CTPOUTH TPAPUKH U3YUYECHHBIX (DYHKIIHIA,
UCTIOJIb30BATh TPAPUKH MTPH U3YYCHUU
IIPOLIECCOB U 3aBUCHUMOCTEH, IIPU
pelIeHn  3aa4 U3 APYruX y4eOHBIX
NPEMETOB | 33Ja4 U3 PEeANbHON )KU3HHU;
BBIpAXaTh GOpPMyJIaMH 3aBUCHMOCTH
MEX]Ty BEITMYMHAMU;

- YMEHHE pelIaTh TEKCTOBBIC 33/1a4H
pa3HBIX TUTIOB (B TOM YHUCIIE HA
IPOIICHTHI, JOJIA M YaCTH, Ha ABIKEHHE,
paboTy, CTOMMOCTb TOBAPOB U YCIYT,
HAJIOTH, 32/1a41 U3 O0JIACTH YIIPaBJICHUS
JTUYHBIMH ¥ CEMEMHBIMU (PUHAHCAMMU );
COCTaBJISITh BBIPAKEHUS, YPAaBHEHHUS,
HEPaBEHCTBA U X CHCTEMBI 110 YCIIOBHUIO
3aJ1auu, UCCIIEI0BATh TIOJTY4EeHHOE
pelIeHne 1 OleHNBATh
NPaBIOTI0I00HOCT PE3yIbTATOB;

- YMEHUE ONEPUPOBATH TOHITHIMHU:
cpenHee apupMeTHIECKOe, MeTHaHa,
HanOoJIbIIIee M HANMEHBIIIee 3HAYCHUS,
pa3max, IUCTIepCHs, CTAaHIapPTHOE
OTKIJIOHEHHWE YUCIIOBOTO Habopa; yMeHHe
U3BJIEKATh, UHTEPIIPETUPOBATD
uH(pOpPMaIMIO, TPEICTABICHHYIO B
TabnuIax, Ha JuarpaMmMax,
rpadukax,oTpaxarollyro cBOiicTBa
pEeabHBIX MTPOLIECCOB U SIBICHUI;
MPEJCTaBISATh HHPOPMAIUIO C TIOMOIIBIO
TabJIUI U AUArpaMM; UCCIIEI0OBATh
CTaTHUCTUYECKUE JIaHHbIEC, B TOM YHUCJIE C
NpUMEHEHHEM I'paUuecKuX METOI0B U
JJIEKTPOHHBIX CPE/ICTB;

- YMEHHE ONEepUPOBATH MOHATUIMHU:
CITyJaiiHBIM OTIBIT M CIIy4aliHOE COOBITHE,
BEPOSITHOCTH CITy4aifHOTO COOBITHS;
YMEHHE BBIYUCIIATH BEPOATHOCTD C
UCIOJIb30BaHUEM TpaUueCKUX METOIOB;
OPUMEHSTH (OPMYIIBI CIIOKESHHUS U
YMHO>KEHUS BEPOSTHOCTEH,
KOMOHMHATOPHBIE (PaKThl U (POPMYIBI IPU
pEeIlIeHUH 3a/1a4; OIICHUBATh BEPOSITHOCTU
peabHBIX COOBITUI;3HAKOMCTBO CO
CIIy4allHBIMH BEIMYUHAMH; YMEHHE
MPUBOIUTH MPUMEPHI TTPOSBICHUS 3aKOHA
OOJBIINX YKCEN B MPUPOTHBIX
MOOIIECTBEHHBIX SIBICHUSX;

- YMEHHUE ONEePUPOBATH MOHATUIMHU:
TOYKa, MPsiMasi, TIIOCKOCTb,
MPOCTPAHCTBO, IBYTPAHHBIN YTOI,
CKpPELIMBAIOIIUECS MPSMBIE,
NapauIeIbHOCTh U MEPIICHINKYISIPHOCTh




IPSMBIX U IJIOCKOCTEH, YTOJI MEXAY
PSIMBIMH, YTOJI MEXKTy TIPSIMOM U
MJIOCKOCTBIO, YTOJI MEK]TY IJIOCKOCTSAMH,
paccTosiHie OT TOYKHU JI0 TUIOCKOCTH,
PACCTOSIHHE MEXKTy MPSMBIMH,
paccTosIHUE MEXY TIIOCKOCTSIMU;
YMEHHE HUCITOJIb30BaTh P PEIICHUN
3a/1a4 U3y4eHHbBIC (DaKThl K TEOPEMBI
IUTAHUMETPHUH; YMCHHE OICHUBATH
pa3mepbl 00BEKTOB OKPYXKAIOIIETO MUPA;
- YMCHHE OTIEPUPOBATH MOHATHSIMH:
MHOTOTPaHHHK, CCUCHUE MHOTOTPaHHUKA,
Ky0, mapasiesenurne, mpu3ma,
nupaMua, GUrypa u IOBEpXHOCTh
BpalleHus, WINHAP, KOHYC, map, cdepa,
(Gurypsl BpaleHus, MI0CKOCTb,
Kacaromasicsi chepsl, IMIMHIpa, KOHYCA,
TUTONIA/Tb TIOBEPXHOCTH TTUPAMH/IBI,
PU3MBI, KOHYCAa, [IHHIPA, TUIOIIATh
chepsl, 00peM Kyba, IPSIMOYTOJIHHOTO
napajureieumne/1a, TUpaMuIbl, TIPU3MBI,
MUAJIUHIpPA, KOHYCA, I1apa; yMEHUE
n300paxkaTb MHOTOI'PaHHUKU U
MOBEPXHOCTHU BPAILlEHUs, X CEUEHUS OT
PYKH, C TOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMEHHE pacrno3HaBaThb CHMMETPHIO B
IPOCTPAHCTBE; YMEHHUE PACIIO3HABATD
MPaBWJIbHbIE MHOTOI'PaHHUKH;

- YMEHHE ONEPUPOBATH MOHATHSIMHU:
JBUKEHHE B MPOCTPAHCTBE, M0I00HbBIE
¢burypsl B mpoCTpaHCTBE; UCIOTIb30BATh
OTHOILLIEHHE IIJIOIIAIeH TOBEPXHOCTEN U
00BbEeMOB MOJIOOHBIX (PUTYD MPU PEIICHUH
3ajad;

- YMEHHE BBIYHCIISATH TEOMETPUUYECKUE
BEJIMYMHBI (JUIMHA, YTOJI, IJI0Ab,
00beM, IIIOIIA b TIOBEPXHOCTH),
UCIIOJIB3YS U3y4eHHBIE (POPMYIIBI U
METO/IbI;

- YMEHHE ONEPUPOBATH MOHATHIMHU:
OPsIMOYTOJIbHAS CUCTEMa KOOPAMHAT,
KOOPJMHATHI TOYKHU, BEKTOP, KOOPAUHATHI
BEKTOPa, CKaJsIpPHOE MPOU3BECHHE, YTOJ
MeEXI1y BEKTOpaMHU, CyMMa BEKTOPOB,
MPOU3BE/ICHNE BEKTOPA HA YHCIIO;
HAXOJWTh C TOMOIIBIO H3YYEHHBIX
dbopMyn KOOpIUHATHI CEpEAUHBIOTPE3KA,
paccTosiHue MEXTy IBYMsI TOUKAMU;

- YMEHHE BBIOMPATH T10IXOISTIIHIA
W3YYEHHBIN METOJ JUTsl pelIeHUs 3a1auH,
pacro3HaBaTh MaTeMaTH4YecKue (pakThl U




MaTE€MaTHYECKUE MOJIEIU B IIPUPOJHBIX U
0OIIECTBEHHBIX SIBICHUSX, B UCKYCCTBE;
yYMEHUE IIPUBOJAUTH IIPUMEPBI
MAaTE€MaTHYECKUX OTKPBITUM POCCUNCKOU
Y MAPOBOMMATEMATUYECKON HAYKH.

oK 02.
Hcnones3oBats
COBPEMEHHBIE
CpEeICTBa MOUCKa,
aHayu3a u
UHTEpIIpETalUU
nHpopmaluu u
nH(pOpMaLOHHbIE
TEXHOJIOTUH JUIS
BBITIOJIHEHUS 3a7a4
npodeccuoHaIbHOM
NeSITENIbHOCTH;

B o0s1acTH HEHHOCTH HAYYHOT O
NMO3HAHMS:

- cpOpMUPOBAHHOCTH
MHPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U
0OLIECTBEHHOM MPAKTUKH,
OCHOBAHHOTO Ha JHAJIOTE KYIbTYP,
CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOEro MecCTa B IOJIUKYJIBTYPHOM
MHUpE;

- COBEpPLICHCTBOBAHUE SI3BIKOBOM U
qUTATEIILCKOU KYJIBTYPBI KaK
CpPEACTBA B3AMMOJECHCTBUS MEK Y
JIIOABMH U IIO3HAHUSA MHPaA,

- OCO3HAHME IIEHHOCTH HAYYHOU
ACATCIBbHOCTH, TOTOBHOCTH
OCYLLECTBJIATH

MIPOEKTHYIO U HCCIIEA0BATEIBCKYIO
NesITeNIbHOCTh MHIUBUTYaIbHO U B
rpyIIe.

OBnajgeHHe YHHBePCAJIbHBIMH
Y4eOHbIMHU MO3HABATEIbHBIMH
AeHCTBUAMM:

B) padora ¢ undopmaiueii:

- BJIaJIETh HABBIKAMHU IOJIY4EHUS
nH(pOpPMAaLIUU U3 UCTOUHUKOB
Pa3HbIX TUIIOB, CAMOCTOSITEIBHO
OCYILIECTBIISITH TIOUCK, aHAJIN3,
CUCTEMAaTU3aINI0 U UHTEPIPETAIIIO
nH(pOpPMAaLIUY PA3IUYHBIX BUAOB U
(dhopM mpecTaBICHHUS;

- CO3/1aBaTh TEKCTHI B PA3IMUHBIX
(dbopmarax ¢ yueToM Ha3HauUCHHOU
nH(pOpMAaIIUU U 1IeNIeBOI
ayJIUTOPUH, BBIOMpPAs ONTUMAIEHYIO
(dhopmy npeacTaBIeHUs U
BHU3yaIH3aIliH;

- OLICHUBATh JOCTOBEPHOCTb,
JNETUTUMHOCTh UH(OpMAIIHH, e
COOTBETCTBHUE MPABOBBIM U
MOPaNbHO-3THYECKUM HOPMaM;

- HCTIOJIb30BaTh CPE/ICTBA
MH(OPMALIMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA B
pEIIeHUH KOTHUTHBHBIX,
KOMMYHHKATHUBHBIXU

- YMEHHUE ONEPUPOBATH MOHITHIMHU:
panmoHanbHas QyHKIHS, TOKa3aTeIbHas
byHKIUs, cTeneHHas QyHKIHs,
JorapupmMuaecKas QyHKIHs,
TPUTOHOMETpHUYECKHE (HYHKIINH,
oOpaTHbIe QYHKIIMH;YMEHUE CTPOUTH
rpaduky U3y4eHHbIX (PYHKINH,
UCTIOJIb30BATh TPAQUKH MTPH U3YUCHUN
IIPOLIECCOB M3aBUCUMOCTEN, ITPH
pelIeHnn 3a1a4 U3 APYrux yaeOHbBIX
NPEMETOB | 33]a4 U3 PEeaNbHON )KU3HHU;
BBIpAXaTh GOPMyJIaMH 3aBUCHMOCTH
MEXTy BETMINHAMU;

- YMEHUE ONEPUPOBATH TOHITHIMHU:
TOXKIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMA YPAaBHEHUHN U
HEPaBEHCTB, PABHOCHIILHOCTb
YpaBHEHUH, HEPABEHCTB U CUCTEM,
paluMoHalbHbIE, UPPALIOHAJIBHBIE,
NOKa3aTeJIbHbIEC, CTETICHHBIE,
JorapupMHUECcKUe, TPUTOHOMETPUYECKHE
YPaBHEHHMs, HEPABEHCTBA U CUCTEMBI;
YMEHUE pelllaTh ypaBHEHUs, HEPABEHCTBA
U CUCTEMBI C TIOMOIIBIO PA3JINYHBIX
IIPUEMOB; pellaTh ypaBHEHMUS,
HEPaBEHCTBA U CCTEMBI C IapaMeTPOM;
IPUMEHSATh YPaBHEHHUs, HEPABEHCTBA, UX
CHCTEMBI JUIsl PEIICHUs] MaTeMaTHYECKIX
3ajlay U 3a]1a4 U3 pa3IMuHbIX obacTei
HAaYKU M peajlbHON >KU3HU;

- yMeHHe CBOOOJHO OIEepUpPOBAThH
HOHATUSAMU: JIBU)KEHUE, apajleIbHbINA
HepeHOoCc, CUMMETPUs Ha IUIOCKOCTH U B
IPOCTPAHCTBE, IOBOPOT,
npeoOpazoBaHKe MOJ00MS, TT0100HBIC
(Gurypsl; yMeHue pacro3HaBaTh paBHbIE U
10JI00HBIE (GUTYPBI, B TOM YHCJIE B
IpUpOJie, UCKYCCTBE, ApPXUTEKTYpE;
YMEHHUEHCII0Ib30BaTh FT€OMETPUYECKHE
OTHOILIEHHS], HAXOJIUTh F€OMETPUUECKHE
BEJIMYMHBI (JUIMHA, YroJl, MJI0LIa/lb,
00BbeM) IpU pelIeHuH 3a/1a4 U3 APYrux
y4eOHBIX MPEJMETOB U U3 PEATbHOM
KHU3HU.




OpraHM3alMOHHBIX 33/1a4 C
coOI0IcHIEM TpeOOBaHUI
APrOHOMUKH, TEXHUKU
0e30MMacHOCTH, TUTUCHBI,
pecypcocOepexeHusi, IPaBOBbIX U
ATUYECKUX HOPM, HOPM
MH()OPMAMOHHON OE30MMaCHOCTH;

- BIIQJICTh HABBIKAMH PACIIO3HABAHUSI
Y 3alIUTHI HHPOPMAIINH,
nH(POPMAIIMOHHOH 0€301TacHOCTH
JIMYHOCTH.

OK 04.
OddexTuBHO
B3alMOJEHCTBOBAT
b U paboTath B
KOJUIEKTHUBE U
KOMaH/IE;

- TOTOBHOCTh K CAMOPa3BUTHIO,
CaMOCTOSITEILHOCTHU U
CaMOOIIpeIEIECHHUIO;

- OBJIaJICHUE HABBIKAMU YUEOHO-
HCCIIEA0BATENBCKOM, IPOEKTHON U
COLMAIBHOM JI€ATEIbHOCTH.
OBi1aieHHe YHUBEPCAJIbHBIMHU
KOMMYHUKATHBHBIMU
NeCTBUAMMU:

0) COBMeCTHas J1eSITeJIbHOCTh:

- IOHUMATh W UCTIOJH30BATh
MPEUMYIIECTBA KOMaHI0M 1
WHIUBUIYaIbHOU pabOTHI;

- IPUHUMATh 1IEJIM COBMECTHOU
JEeSATEIbHOCTH OPraHU30BbIBATh U
KOOPAMHHUPOBATH JIEHCTBHUS 110 €€
JOCTH>KEHHIO: COCTaBUTH IIJIaH
JEUCTBUM pACIIPENIECTATh POJIU C
y4€TOM MHEHHI YYaCTHUKOB
00CYXKJaTh pe3yJIbTaThl COBMECTHOM
paboThI;

- KOOPJAMHUPOBATh U BBIIIOJIHATH
paboTy B yCIOBUSAX PEANbHOTO,
BUPTYAJIbHOTO U
KOMOUHUPOBAHHOTO
B3aMMO/JICHCTBUS;

- OCYILIECTBJISITh IO3UTHUBHOE
CTPAaTErnyeCcKOe MOBEACHUE B
Pa3JIMYHBIX CUTYyAIUX, IPOSBIIATH
TBOPYECTBO M BOOOPaKEHUE OBITH
WHULIMATUBHBIM.

OBJajieHHe YHUBEPCAJIbHBIMHU
peryJATUBHBIMH J1eHCTBUSIMU:

T') NPUHATHE ce0s U IPYrux
Joaeu:

- IPUHUMAaTh MOTHUBBI U APTYMEHTHI
JOpYTUX JIIOJIEH MIPU aHAIU3e
pe3ynbTaTOB AEATEIBHOCTH;

- pa3BHBaTh CIIOCOOHOCTH MOHUMATH
MHUp C TO3ULIMHU JPYTOro YeIOBEKA.

- YMEHUE ONEPUPOBATH MOHITHIMHU:
CIIy4aliHbIH OIBIT U CiTydaifHOE COOBITHE,
BEPOSITHOCTH CITy4aifHOTO COOBITHS;
YMEHHUE BBIYUCISTH BEPOSATHOCTD C
UCTIOJIb30BaHUEM I'pa)UIECKUX METOIOB;
IPUMEHSTH (POPMYIIBI CIIOKEHUS U
YMHOKEHUS BEPOSITHOCTEN,
KOMOMHATOpHbIE (GaKThl U (POPMYJIBI
NPUPEIICHUH 33]1a4; OIIEHNUBATh
BEPOSTHOCTH PEATbHBIX
COOBITHI1;3HAKOMCTBO CO CITy4allHBIMU
BEIIMYMHAMU; YMEHHE TIPUBOIUTH
IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX
Yrces B IPUPOTHBIX HOOIIECTBEHHBIX
SBJICHUSX;

- yMeHHue CBOOO/HO OTepHupoBaTh
HOHATUSIMU: CTEIIEHb C LIETIbIM
noKa3aTeseM, KOpeHb HaTypajabHON
CTEIIEHH, CTEIIEHbC PALMOHAIbHBIM
[I0Ka3aTeJIeM, CTETEHb C
JIEHCTBUTEIIbHBIM(BEIIECTBECHHBIM )
nokasartesem, Jorapudm gucia, CHHYC,
KOCHHYC U TaHI'€HC IIPOU3BOJIBLHOIO

LV (IER

- yMEHHUE CBOOOIHO ONEPUPOBATh
NOHATUSIMH: TpauK GyHKIIMHU,00paTHAS
byHKIMS, KOMIO3ULIUS QYHKIUH,
JAUHeNHHas QYHKIM, KBapaTU4Has
byHkuMs, creneHHas GyHKIUS C
LeJIBIMITOKa3aTelNeM,
TPUTOHOMETpUYECKHE (PYHKINH,
00paTHBIETPUTOHOMETPUYECKHE
GyHKIIMY, TOKa3aTeIbHAast U
Jorapupmuueckas yHKIMH;, yMEHUE
CTPOUTH TpapuKH (PYHKIMHA, BBITOIHATD
npeoOpa3oBaHus TpaguKoB QyHKLINH;

- YMEHHUE HUCI0JIb30BaTh rpauKu
GyHKIU U1 U3ydeHUs! IPOLIECCOB U
3aBHCHMOCTEH NPH peleHU! 3aa4 U3
JPYruX y4eOHBIX MPEIMETOB U U3
peasbHOM JKU3HHU; BBIpaXKaTh (popMyrnamMu




3aBHCHMOCTHU MEXIY BEITMUNHAMH;

- yMeHHUE CBOOOIHO ONEPUPOBATH
HOHATUSMH: YETHOCTb (DYHKIIUH,
NEPUOINYHOCTD (DYHKIINH,
OTPaHUYECHHOCTH (PYHKITUH,
MOHOTOHHOCTH (DYHKIIMH, SKCTPEMYM
¢byHKIIMM, HanOOoJIbIIIee ¥ HAMMEHbBIIIEe
3Ha4YeHUs (PYHKIIUU HA TPOMEKYTKE;
yYMEHHE MPOBOUTH UCCIIETOBAHHE
INZINIVIH

- YMEHHUE HCII0JIb30BaTh CBOMCTBA U
rpaduku GyHKIUN Ui pelieHus
ypaBHEHHIA, HEPABEHCTB U 337134 C
napameTpamu; u300paxkaTb Ha
KOOPJAWHATHOH MJIOCKOCTH MHOKECTBA
pEeLIeHUI ypaBHEHU, HEPABEHCTB U UX
CHCTEM.

OK 07.
ConeiicTBOBaTh
COXPaHEHUIO
OKpyKaromen
CpeIbl,
pecypcocoepexeHn
10, IPUMEHSITh
3HaHUA 00
M3MEHEHUU
KIIuMarTa,
TIPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,
3¢ heKTUBHO
JIIEUCTBOBATL B
Ype3BhIYANHBIX
CUTYaIUsIX;

B o06aacTH 3K0J10r14ecKoro
BOCIIMTAHMSA:

- ¢OpPMHUPOBAHHOCTH
9KOJIOTHYECKOU KYJIBTYPBHI,
MMOHUMAaHHWE BIUSHUS COIUAIBHO-
SKOHOMUYECKHUX TTPOIIECCOB HA
COCTOSIHME MPUPOTHON U
COITMAIBHOM CpeIbl, 0CO3HAHUE
rJ100aMbHOTO XapakTepa
9KOJIOTUYECKHUX TTPOOJIEM;

- TUTAHUPOBAHUE U OCYIIICCTBICHUE
JIEMCTBUI B OKPYXaIOIIEH cpefie Ha
OCHOBE 3HaHHUS 1IEJIEH YCTOMYUBOTO
Pa3BUTHS YEIIOBEUECTBA;

- aKTUBHOE HENPUATUE JCHCTBUH,
MIPUHOCSIINX BPEJl OKPY>KaroIiei
cpene;

- YMEHHE MPOTHO3UPOBATH
HeOIaronpusATHBIC SKOJOTHUSCKHE
MOCJICACTBUS IPEANPUHUMACMBIX
JEHCTBUIM, MPEAOTBPAIIATh UX;

- pacIIMpEeHUE OMbITa ACATCIBHOCTH
9KOJIOTUYECKOM HAINPaBJICHHOCTH;

- pa3pabaThIBaTh MJIAH PEIICHUS
MpoOIeMBbl C yUeTOM aHallnu3a
HMMEIOIIUXCS MaTePHATIbHBIX U
HEMAaTepUaJIbHbIX PECYPCOB;

- OCYILIECTBIISITh LIEI€HAPABICHHBIN
MOUCK TIepEeHOCca CPEICTBU CIIOCOO0B
NecTBUS B MPOGECCHOHATBHYIO
cpeny;

- YMETb NEPEHOCUTD 3HAHUS B
MO3HABATENbHYIO U MPAKTUYECKYIO
00JIaCTH KU3HEACATEILHOCTH,

- YMEHUE ONEPUPOBATH TOHITHIMHU:
GbyHK1MS, HeTTpepbIBHAS QYHKIINS,
MPOU3BOIHAS, TIEPBOOOpA3HAs,
OTIpE/ICTICHHBII UHTETPall, yMEHUE
HAXOJUTh MPOU3BOIHBIEC AIIEMEHTAPHBIX
(GyHKIUH, HCTIONB3YS CIIPABOYHEIE
MaTepuabl; UCCIEN0BAaTh B MPOCTEUIIINX
cinydasx GyHKIIMM Ha MOHOTOHHOCTb,
HaXOJWTh HaUOOJBIINE U HAUMEHbIIINE
3Ha4YCHUs PYHKIIMI; CTPOUTH rpaduKu
MHOTOYJIEHOB C UCIOJIb30BaHUEM
anmnapara MaTeMaTHUYecKOro aHalu3a;
MPUMEHSITH IPOU3BOIHYIO NPU PELICHUH
3aJa4 Ha JABM)KCHUE; PeliaTh MPAaKTUKO-
OpUEHTUPOBAaHHBIC 3a/1a4M Ha
HauOO0JIbIINE U HANMEHBIITNE 3HAYCHUS,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U
YCKOPEHUS;

- YMEHHE ONEPUPOBATH MOHATHIMHU:
JBUKEHHUE B IIPOCTPAHCTBE, M0I00HbBIE
¢burypsl B mpoCTpaHCTBE; UCIIOTIb30BATh
OTHOIICHHE TUIONIa/Iel TOBEPXHOCTEH U
00BeMOB MOJOOHBIX PUTYp TPUPEIICHUN
3a/1ay;

- YMEHHE BBIYUCIIATH TEOMETPUUECKUE
BEJIMYUHBI (JUIMHA, YTOJI, MI0MAIb,
00BbeM, TUIOIa/Ib MOBEPXHOCTH),
UCTIOJIB3YS H3y4eHHBIE POPMYIBI U
METO/IbI.




- IIpeyIaraTb HOBbIE IIPOEKTHI,
OLICHUBATH HUJIEU C MIO3ULIUU
HOBH3HBI, OPUTMHAIILHOCTH,
MIPAKTUYECKON 3HAYUMOCTH.

IIK
PaccuutniBaTth
MOKa3aTeun
3¢ dEeKTUBHOCTH
MPEANPUHUMATENBC
KOM JIeSITEIHLHOCTH,
B TOM HYHCIE C
MIPUMEHEHUEM
MPOTPAMMHBIX
MPOJYKTOB

2.6.

CdhopmupoBaTh HABBIKH:

pacuéra nokasarenen

3¢ hEeKTUBHOCTH
MPEIITPUHUMATEIbCKOMN
JEeSITEIbHOCTH, B TOM YHUCIIE C
MPUMEHEHHEM POTPAMMHBIX
IIPOJTyKTOB.

CdopmupoBath 3HAHHUS:

- MIPUHITAIIOB " METOJI0B
yrOpaBieHuss  HWH(OPMALIMOHHBIMU
JTAHHBIMH C MCIOJIb30BaHUEM
MH(OPMaLIMOHHBIX
MHTEJJIEKTYaJIbHBIX TEXHOJIOTHA;

- METOJIOB 3KOHOMHYECKOI0 aHajIn3a
U ydyeTa IMokasaresei NesTelbHOCTH
OpraHu3aliy U ee ToApa3aeieHuil;

- MeToJoB cbopa u 00paboOTKH
SKOHOMMYECKON uHpopManuu, a

TAKXE (6] CYI_HGCTBJ'I CHHUA TCEXHHUKO-
SKOHOMHYECKUX pacyeToB n
aHaInu3a XO3SMCTBEHHOU
NESTETPHOCTH  OpraHu3aluH,  C
HCIIOJL30BaHUEM MPOTPaMMHBIX
MPOYKTOB;

- METOJIOB, CIOCOOOB M TIPHUEMOB
IUTsL pEeIICHHUs 33134 110 aHAJIH3Y;

- TUTIOB (DaKTOPHBIX MOJICIICH;

- cxeMbl (OpPMHPOBaHUS U aHAIHM3a
OCHOBHBIX TPYII TIOKa3arejei B
cucreMe KOMILIEKCHOTO
HSKOHOMHUYECKOTO aHAJIN3a;
METOUKY aHa/n3a d3PPHEKTHBHOCTH
WCIIOJIb30BaHUS TIPOU3BOICTBEHHBIX

PECyYpCOB.

C60p N aHaliu3 HCXOJHBIX JaHHBIX,

HEO0OXOUMBIX JUISt pacuera
SKOHOMHUYCCKUX 158 (bl/IHaHCOBO -
SKOHOMHUYECKHUX ToKa3artesei,
XapaKTEPU3YIOLINX JIESTEIILHOCTD
OpraHu3aluy;

HCIIOJIb30BAHHE METOJIOB

SKOHOMMYECKOT0 aHAIIN3a;
aHanu3 IIPEANPUHAMATEIBCKON
JeSITEIbHOCTH c IPUMEHEHUEM
IPOrPaMMHBIX IPOAYKTOB;

ohopMIIeHHE PE3yNIbTaTOB OM3HEC-
aHaJIM3a B COOTBETCTBUHU C BEIOpaHHBIMU
MOJIX0JIaMHU.

2. llIxaya oeHNBaHUSA

Bua onieHOYHBIX OLIEHKA
MeponpuATHIA OTJIMYHO XO0po1o YAOBJIETBOPHUTEIb | HEYAOBJICTBOPHUTE/Ib
HO HO

YcTHbIi M MOJIHO U3JIaraeT Ja€T OTBET, u3Naraet Matepuai | oOHapy>KuUBaeT

MY CbMEHHbIHI W3yYCHHBIN YAOBJIETBOPSIO HEIOJHO U He3HaHHe 0OJIbIIIEH

onpoc Marepuani, 1a€t UM TEM Ke JIOITYCKAET YacTH
MPaBUJIbLHOE TpeOOBaHUSM, HETOYHOCTHU B COOTBETCTBYIOLLETO
OIIPEAEIIEHHOE YTO U I OIpENEIEHUN paszeia u3y4aeMoro
MOHSTHH; OIICHKU MOHSITHH WU Marepuaia,




oOHapy>XUBaeT «OTIIMYHO», HO | (OPMYIHUPOBKE JIOITyCKaeT OLTNOKU B
MMOHNMAHHE normyckaet 1-2 TEOpHii; HE yMeeT | (OPMYITUPOBKE
Martepuana, MOXeT | OIINOKH, JOCTaTOYHO OTIpeIeIICHU N U
000CHOBATh CBOH KOTOpBIC CaM rIyOooKO U TEOPHIA,
CYXJICHUS, JKE UCTIPABISET, | JTOKa3aTeIbHO MCKaXAIOMINE X
MPUMEHUTD 3HaHUA | U 1-2 Hepou€ra | 0OOCHOBATH CBOU CMBICII,
Ha TIPAKTHKE, B CYXICHHSI 1 OeCIopSIIOYHO U
MIPUBECTH MOCIICZIOBATEIh | MPUBECTH CBOU HEYBEPEHHO HM3JIaracT
HE0OX0TUMBIC HOCTH U IPUMEPHI; MaTepHa
MIPUMEPHI HE SI3BIKOBOM u3JIaraeT MaTepual
TOJIBKO TIO ohopMIICHHN HETIOCIICZI0BATEIIHH
y4eOHUKY, HO U U3JIaraeMoro 0 U JIOTyCKaeT
CaMOCTOSITENIBHO OmuOKH B
COCTaBIICHHBIC; U3 SI3BIKOBOM
JlaraeT MaTepHal opopMIIeHUN
MOCIIEI0BATEITLHO U3J1araeMoro
Y TIPABWIBHO C
TOYKH 3PCHHUS
HOPM
JUTEPATYPHOTO
SI3BIKA
KoutpoabHas - pabdoTta pabota JOTYIIEHBI 00Jiee | TOMyIIEHbI
padora BBIIIOJTHEHA BEIIIOJTHEHA OJTHOM OIIMOKN CYILIECTBEHHBIE
MOJIHOCTHIO; B MOJIHOCTBIO, HO | WJIM O0Jiee NBYX- OIIINOKH,
JIOTUYECKUX 000CHOBaHUS TpeX HeI0YEeTOB B | MOKa3aBIIHNE, YTO
paccyXACHUSIX U [1aroB peUIeHUs | BBIKJIAIKAX, yuaniuiicst He BlajeeT
000CHOBaHUU HEJOCTAaTOYHBl | yepTexax WiH 00s3aTeIbHBIMU
pelIeHns HeT (ecu ymeHue rpadukax, HO YMEHUSIMH 110 JaHHOMN
po0esoB u 000CHOBBIBATh | ydalIuiics BiaJeeT | TeMe B MOJIHON Mepe.
o1nboK; B paccyxaeHus 00s3aTeNbHBIMU
pELIeHUU HET HE SIBJISUIOCH YMEHUSIMH 110
MaTeMaTH4YeCKUX CHeIHalIbHbIM IpOBEPSAEMOi
91115 () 3 00BEKTOM TeMe.
(BO3MOXHA O/THA MIPOBEPKH);
HETOYHOCTb, JIOTIyIlIeHa O/IHA
OTIHCKa, HE omrbKa uiu
SIBJISTFOIIIASICS JBa-TpU
CIIEJICTBUEM HEJ0YeTa B
HE3HAHUS WIH BBIKJIQ/IKAX,
HEMTOHUMAaHHUS pPHUCYHKaX,
y4eOHOTO yeprexax Win
Marepuania). rpadukax (eciu
Kaxnoe 3amanue 9T BUIBI
BBITIOJTHEHO BEPHO | pabOTHI HE
C TIOJPOOHBIM SIBJISLTACH
OTIMICAaHUEM CHeIHaTbHbIM
mpoiiecca 00BEKTOM
pelIeHHUs. IPOBEPKH).
MartemaTH4ecK | IIOJIHO PAaCKpPbLI pabora JOTyIIIeHbI Oojiee | JOMYIICHBI
Uil TUKTAHT coJiepKaHue BBITIOJTHEHA OJTHOH OIIHOKH CYIIIECTBEHHBIC
Marepuana B MOJIHOCTBIO, HO | WU OoJiee ABYX- OIUOKH,
o0beme, 000CHOBaHHUS TpeX HEI0YETOB B | MOKAa3aBIIHe, YTO
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MPEeAyCMOTPEHHOM
IIpOrpaMMOH U
y4eOHUKOM,
M3JI0KUII MaTepuan
rPaMOTHBIM
SI3BIKOM B
OIPENEICHHO N
JIOTHYSCKOM
IOCJICI0BATCILHOC
TH, TOYHO
HCIIOJIBb3YsI
MaTeMaTHYECKYIO
TEPMUHOJIOTHIO U
CHUMBOJIUKY;
MPaBUJILHO
BBIITOJTHHIT
PHUCYHKH, YEPTEKH,
rpadukw,
COTYTCTBYIOIIIHE
OTBETY; MOKa3aj
yMeHHUe
WJUTFOCTPUPOBATH
TEOPETHIECKHUE
MOJIOXKEHUS
KOHKPETHBIMU
puMepamu,
MIPUMEHSATH UX B
HOBOW CUTyalnu
MIPU BHITIOJTHCHUH
MPaKTHUYECKOTO
3aJIaHMA;
MPOIEMOHCTPHUPOB
aJl YCBOCHHE paHee
M3y4YEHHBIX
CONYTCTBYIOIIIHUX
BOIIPOCOB,
c(hOpMHUPOBAHHOCT
b U YCTOMYHUBOCTh
WCIOJIb3YEMBIX MpHU
0TpaboOTKe yMEHUU
U HABBIKOB;
oTBeYal
CaMOCTOSTEIBLHO
0e3 HaBOJAIINX
BOIIPOCOB YUMTEJIA.
Bo3MoxkHbI 0/1HA -
JIBE€ HETOYHOCTH
MIPU OCBEIICHUHU
BTOPOCTETIEHHBIX
BOIIPOCOB WUJIU B
BBIKJIAIKAX,
KOTOPBIE YUEHUK

IIarOB PELICHHS
HEIOCTaTOYHBI
(ecu ymenue
000CHOBBIBATh
paccyXaeHus
HE SBIISIOCH
CTeHaTbHBIM
00BEKTOM
IIPOBEPKN);
JIOTIyILI€HA O/IHA
omnoKa uiu
JIBa-TPH
Helo4JeTa B
BBIKJIJIKAX,
pHUCYHKaX,
gepTeKax Win
rpadukax (ecau
9TH BHJIBI
paboThl HEe
SIBIISUTACH
CTeIHaTbHBIM
00BEKTOM
MIPOBEPKH).

BBIKJIQ/IKAX,
yeprexax Win
rpaukax, HO
y4Yaluucs Biaaeer
00s13aTeIbHBIMU
YMEHMSIMU 110
IIPOBEPSIEMOM
TEME.

y4YalluKCcs HE BIaJeeT
00s3aTeIbHBIMU
YMEHUSAMM 10 JaHHOU
TEME B [IOJIHOM Mepe.
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JIETKO MCIPABUII IO

3aMEYaHUIo
YUUTEISL.
KauectBoO 1) yueHUK 10JIHO YUEHUK JaeT YUEHUK YUEHUK
OTBETOB Ha u3Jjaraet OTBET, oOHapyXHBaeT 00HapyKXUBaeT
BOIIPOCHI W3Y4YEHHbIN YIOBJIETBOPSAIO | 3HAHUE U He3HaHue 0oJbIIen
IK3aMeHa MaTtepua, 1aeT LU TEeM Ke OHUMaHHE qacTu
[IpaBUJIbHOE TpeOOBaHUsM, OCHOBHBIX COOTBETCTBYIOILIETO
oTnpesesieHue YTO U AJIs M0JIOKEHU I paszena u3y4aemMoro
SI3BIKOBBIX OTMETKH «5», HO | TAaHHOM TEeMBI, HO: Marepuania,
MIOHSATHH; nomyckaer 1 -2 | 1) uznaraer JIOITYCKaeT OLINOKHU B
2) oOHapyKUBaeT OLINOKH, MaTepuai HeMoaHO | (OpPMYIHPOBKE
MMOHNUMaHHe KOTOpBIE CaM )K€ | U JOTYCKaeT OmpeaesIeHui U
Marepuaina, MOXKeT | UCIpaBisieT, U 1 | HETOUHOCTHU B IpaBuI,

000CHOBATH CBOU
CYXJICHUS,
MPUMCHHUTD 3HAHUS
Ha TPaKTHKE,
TIPUBECTH
HEOOXOIMMEIE
TIPUMEPHI HE
TOJILKO M3
y4eOHHKa, HO U
CaMOCTOSITENHHO
COCTaBJIEHHBIE;

3) uznaraer
MaTepua
ITOCJIEI0OBATEIHHO
Y TIPaBUIIBHO C
TOYKH 3PCHHUS
HOPM
JIUTEPATYPHOTO
SI3BIKA.

- 2 HegoyeTra B
IOCJIeJOBATENIHH
OCTH U
SI3LIKOBOM
ohopmIIeHHH
H3JIaraeMoro
Marepuana.

OTIpeJICIICHUN
TTOHATUM WU
bopMynupoBKe
TIPABUIT;

2) He ymeeT
JIOCTATOYHO
TIyOOKO 1
JIOKa3aTeIbHO
000CHOBATH CBOU
CYXICHUS U
IIPUBECTU CBOU
IPUMEpHI;

3) uzmaraet
MaTepuan
HEIoCIIe0BATEIbH
0 U JIOTyCKaeT
OImuOKH B
A3BIKOBOM
ohopmIICHHH
U3JIaraeMoro
MaTepuaa.

HCKaKalolre ux
CMBICII,
OecropsAI0YHO U
HEYBEPEHHO H3J1araet
Marepual.

Omnenka «2»
OTMEYaeT TaKue
HEJOCTATKH B
MOJTOTOBKE YUEHHUKA,
KOTOPBIC SIBJISTFOTCS
CEPBhE3HBIM
MIPEMNSTCTBHEM K
YCTIEITHOMY
OBJIAJICHUIO
MOCJICTYIOITUM
MaTepHUaTIOM.

3. OHEHOYHBIE CPEACTBA

YCIIEBAEMOCTH OBYYAIOIIIUXCA

JJIsA ITPOBEJEHUA TEKYIIETI'O KOHTPOJIA

3.1 KommiekT MaTepHaJioB AJisl POBEACHUs] YCTHOIO M MHCLMEHHOI0 ONpoca

w N

Pazgen 1. [loBTOpenne Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI
1. JleiicTBUA HajA MOJOKHUTEIBHBIMHU U OTPULIATENEHBIMU YUCIIAMH, C OOBIKHOBEHHBIMU U
JECATUYHBIMU JPOOSMHU.

. I[CﬁCTBPIH CO CTCIICHSIMU, (I)OpMy.HBI COKPAIICHHOI'O YMHOKCHUA.
. HpOCTBIe MMPOLCHTEI, PA3HBIC CITIOCOOBI MX BBIYMCIICHHUS.

4. JluneitHble, KBaJpaTHbIE, IPOOHO-JIMHEIHbIE YPaBHEHHUS.
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5. Jluneiinble, KBapaTHbIE, TPOOHO-TUHEHHBIE HEPABEHCTBA.

arwmn

o

Pa3znen 2. HpﬂMBIe U IIJIOCKOCTH B IIPOCTPAHCTBE.
OCHOBHBIE aKCHOMBI CTCPCOMCTPHHU. HepeceKaIOLuHec;I, mapalyICJIbHBIC U CKPCHIMBAOIIUCCA

IpsiMblE. YTOJI MEXAY NPSAMBIMH B IipocTpaHCTBe. [lepnenukynsapHocTh npsAMbIX. OCHOBHBIE

MPOCTPAHCTBEHHBIEC (DUTYPHI.

[Tapannensubie npsimbie. Onpenenenune. [Ipusnak. CoiicTa.

[Tapannensubie iockoctu. Onpenenenue. [Ipuznak. CBoiicTa.

Terpasap u €ero IEMEHTHI.

[Tapannenenunen u ero snemeHThl. CBONCTBA POTHUBOIOJIOKHBIX I'paHel U JuaroHaien
napajuiesenunesa.

[Ipu3Hak nepneHuKyIIpHOCTH IPSAMOM U INIOCKOCTH. [lepniennukymnsap u HaknoHHas. Teopema o

Tpex MepIEeHINKYIApax.

VYroJs MeX Iy IPAMOH U IUNIOCKOCTBIO. YTOJI MEXKTy INIOCKOCTAMU. [lepnenaukyspHbie
IIJIOCKOCTH.

Paccrosnus B npocTpaHcTBe. Pacnosioxkenne npsiMbIX U IUIOCKOCTEN B TPOCTPAHCTBE.

Pa3nen 3. KoopauHaThl 1 BEKTOPbI B IPOCTPAHCTBE
Teoperuyeckune BONpPOCHI:

Omnpenenenre BEKTOpa, HYyJIEBOTO U €IMHUYHOTO BEKTOpOB. CBOMCTBA BEKTOPOB.
Onpenenenre paBHbIX BEKTOPOB U MPOTHUBOTMOJIOKHBIX BEKTOPOB. [[eliCTBUS C BEKTOPAMH.
OnpeneneHne KOJIIMHEAPHBIX U KOMIIJIAHAPHBIX BEKTOPOB. Pa3nokeHne BeKTopa 1o AByM
HCKOJIJIMHCAPHBIM BEKTOPaM.
Koopaunats! BekTopa.CBsi3b MEX 1y KOOPAUHATAMH TOYKH M BEKTOPA.
Yron mexay Bekropamu. CKaJsipHOE TPOU3BEICHUE BEKTOPOB.
VYpaBHenue miaockoctu. opMysa paccTOSHUS OT TOYKU J0 TUIOCKOCTH.

[TonsiTue o cummeTpun B mpocTpancTse. Bunbl cummeTpuu. [lapanienbHbiil mnepeHoc.

el N =

oo

Pa3znea 4. OcHoBbI TPUTOHOMeTPUHU. TpUroHoMeTpuuyeckue GyHKUNHN
Teopernyeckue BONpPOCHI
Tpuronomerpuyeckue Gopmysibl IBOMHOTO yria.
Panuannas mepa yria.
3HaKu CHHYCa, KOCUHYCA, TAHT'€HCa U KOTaHT€HCa T10 YeTBEPTAM
Tpuronomerpuueckue Gpopmysbl MPeoOpa3oBaHUsI CyMMbl TPUTOHOMETPUUYECKUX DYHKIUH B
MIPOU3BEACHUE U TIPOU3BECHUS B CYMMY.
O61ue dhopMybl Ui pEIICHUs IPOCTEHIINX TPUTOHOMETPUYECKIX YPaBHEHUI.
@opmyIbl Ui pelieHus MPOCTEHIINX TPUTOHOMETPHUECKUX YPaBHEHUH (YacTHBIE ClIydan).

Pazpen 5. KomiiekcHbIe YHca.

ITonsaTHEe KOMILJIEKCHBIC YHCIIA.
COHpH)KCHHbIe quciia, MOAYJIb U apryMCEHT KOMIIJICKCHOT'O YHUCJIA.

CDopMa 3aIIMCH KOMIIJICKCHOI'O 4YMCJia (FGOMCTpI/I‘IeCKaH, TPUTOHOMECTPHUICCKAA, anre6pa1/1qec1<a;1).

ApI/I(l)MeTI/ILICCKI/IC JEHUCTBUS C KOMILIEKCHBIMM YHCIIaMH

ocouarwdE

Paznen 6. IIpon3Bognas GpyHKIMH, ee IPUMEHEHHE
Teoperuyeckne BONpPoOChI
Onpenenenne Npou3BOIHON GYHKIUU,e€ HGU3NIECKUNA CMBICI.
®opMyIbl TPOU3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA.
[IpaBuna nuddepeHIpoBaHuUS.
[IpaBusI0 BEIYUCIIEHUS TPOU3BOIHON CIOKHON (PYHKIUH.
®opMyIbl TPOU3BOAHBIX OOPATHBIX (DYHKLIUH.
I'eomerpuueckuit CMBICI  NpOU3BOAHON. ['paduyeckas  wuutocTpanus.
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VYpaBHeHHE KacaTeabHON K rpaduKy QyHKIUH.
7. Heobxoaumoe U JoCTaToyHoe YycioBue Bo3pacTaHusi (yOwiBanus). HeoOxomumoe

Pa3nen 7. MHOrorpaHHHMKHM M TeJla BpalleHus
TeopeTnyeckue BONpPOCHI

1. Onpenenenue npsiMOl U HAKJIIOHHOW MpU3Mbl. VX 3neMeHThI (BepIiMHbI, pédpa,
JTUaroHalld, TPaHU, OCHOBAHUS M OOKOBAsl IOBEPXHOCTh. )
[Mupamuna. Buas nupamu. VX sanemeHTs! (BepLIuHbl, pédpa, TMaroHaiu, I'paHu,
OCHOBaHUS U OOKOBAsi IOBEPXHOCTD.)
[IpeobpazoBanue mogodus. Cummerpun B KyOe, B apajuiesienumnesie, B IpU3Me U MHpaMH/IE.
Tena v MOBEpXHOCTH BpaLICHUS.
Humuaap. [Inomans moBepXHOCTH.
Konyc. Yceuénnsiit konyc. [1nomaas noBepxHOCTH
ap u chepa, ux ceueHus. YpaBHeHHE cPephl.

N

Nook~w

Pa3nen 8. IlepBooOpasnasi pyHKUNHU, ee IPUMEHEHHUE
TeopeTruyeckne BONPOCHI:

[EY

. IlepBooOpa3Hasi.
. IIpaBuia BeIUUCIICHUS IEPBOOOPA3HOMA.
3. Teopema Herorona—IJIeiiOHuIIA.

N

Pa3nen 9. Crenenn u kopuu. CrenenHas GyHkuus
Teoperuyeckune BONpochl

Kopens crenenun n >1u ero cBoiicTBa.
CBoiICTBa CTENEHU C PALIMOHATIBHBIM M IEHCTBUTENBHBIM [TOKA3aTEISIMU
[IpeoOpazoBaHue BBIpKEHUMN, CONEPIKAIINX PAJTUKAIIHI.
CrenenHas ¢GyHKIMS ¢ HATypaJIbHBIM NOKa3aTelleM, €€ CBOMCTBA U rpaduk.
CrenenHas GyHKIMS C palliOHAIbHBIM MOKa3aTeJIEM.
PaBHOCHIIBHOCTB MppalMOHAIBHBIX YpaBHEHUN. MeToibl ux peuieHus. Pemenue
MppalMOHAJILHBIX YPAaBHEHHUH U HEPABEHCTB

ogakrwdE

Pasznea 10. [loka3arenbHass pyHKuMs
Teopernyeckue BONpPOCHI
. TlokazarenbHast pyHKIHMS (IKCIIOHEHTA), €€ CBoMcTBa U rpaduk. Yuco e.
. [lokazaTenpHbIe YpaBHEHUSI M METOJIbI UX PELICHHUS
3. Ioka3aTenpHbIe HEPABEHCTBA M METOJIBI UX PEUICHUS

N -

Pa3nen 11. Jlorapu¢pmsl. Jlorapupmuveckass pyHkuus
TeopeTnveckue BONMPOCHI

Jlorapudm yucna. OcHOBHOE JIOTapU(MUIECKOE TOKIECTBO. JlecATUYHBINA U HATypaIbHBIN
JoTapru(PMBbI.
CsoiicTBa jorapu@moB: jorapudm MpoOU3BEACHUS, YACTHOTO, CTETICHH.
Jlorapudmuueckas QyHKIMs ,e€ CBOHCTBA U TpaduK.
Jlorapugmuueckre ypaBHEHHUs U METO/IbI UX PELICHUS
Jlorapugmuueckiue HepaBeHCTBA U METObI UX PeIlIeHUs

Paznen 12. MHoxecTBa. Jj1eMeHThI Teopuu rpagoB
Teoperuyeckne BONpoChI
ITonsTe mHoxecTBa. [lonMHOXkecTBO. Onepaniuu ¢ MHOKECTBaMU
[Tonsitue rpad, aepeBo, LUK rpad Ha MIOCKOCTH

n A0CTaTO4l
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Paznes 13. DneMeHTHI KOMOMHATOPHKH, CTATUCTUKH U TEOPHHU BEePOSATHOCTEH
Teoperuyeckue BONpPoOChl
. Knmaccuueckoe omnpenenenue BepoITHOCTH CIy4aifHOTO COOBITHSI.
. BeposTHOCTH CyMMBI HECOBMECTHBIX COOBITHIA.
. JluckperHas ciydaiiHas BEJIMYMHA, 3AKOH €€ pacipeIeiICHUS.

Pa3nen 14. YpaBHeHus 1 HepaBeHCTBa
Teoperuyeckune BONpoOChl
PaBHOCHIIBHOCTB YpaBHEHUI U HEPABEHCTB

3HAYCHUH apryMEHTOB JUIsi MOHOTOHHBIX (DYHKIIUH
METOJl THTEPBAJIOB

I'padmueckuit MmeTon perieHnst ypaBHEHUN U HEPABEHCTB
[IpocTenmme ypaBHEHUS U HEPABEHCTBA C MOYJIEM
[Ipocrenmme ypaBHEHUSI 1 HEPABEHCTBA C ITAPAMETPOM

3.2 KoMIUIeKT MaTepHAaJIOB /ISl IPOBEICHUSIKOHTPOJIbHBIX Pad0T

KonTtpoabnas padora Nel
3a0anusn 6xXx00H020 KOHMPOJIA
Oobs13aTesIbHAS YACTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHbLIl OMEEmM U3 Yemblpex NPeol0HCEHHBIX.
1. (1 6amn) Packpoiite hopMyiTy COKpAIIEHHOTO YMHOKEHHUS a2-b?:
A) a%-2ab+b?; B) (a-b)(a+b); B) a+2ab-b?; T) (a-b)(a-b)

2. (1 6amn) [nomanp TpeyroabHUKA BRIYUCISIETCS IO (opmyre:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

10 5?

3. (1 6amn) Kakoe 13 cneayromux 4uces 3aKiI0YeHO MEXAY YUCIaMU 17 4 8

A)0,4; ) 0,5; B)0,6;T) 0,7

4. (1 6ann) Jansl rpaduku Qynkuuit. Kakas popmysna cooTBeTcTBYeT rpaduky 3):
1) 2) 3)

o] 1\ o[ 1 o] 1

1 9

_ 2 = -
a 20 Tpy=¥ =8Iy T T s

OO01ue MeToIpl pellIeHUsI HEPABEHCTB: MIEPEX0/ OT CPABHEHMSI 3HAUEHUN (QYHKIIUN K CPaBHEHUIO
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Ilpu eévinonnenuu 3a0anuii 5-8 3anuwiume x00 pewieHusA U NOJIYUEHHbLIL OMEen.

11

1
-+
5. (2 6anna) Beruucnure 2 5

6. (2 6ama) Pemure ypasuenue x>-7x+10=0. Eciiu ypaBHeHue uMeeT 60j1ee 0HOTO KOPHS, B OTBET
3alMIIATE MEHBIINNA U3 KOPHEH.

7. (2 6amna) Ilnomane 3eMenb KPECThIHCKOTO XO3sICTBA, OTBEACHHAS MO/ MOCAIKY KYCTAPHUKOB H
LIBETHUKOB, COCTaBJsieT 24ra M pacrnpeiesieHa MexXJy HUMHU B oTHowmeHuu 5:3. CKOJBKO IeKTapoB

3aHUMAIOT [[BETHUKN?

8. (2 6anna) Beicora BH napamnenorpamma ABCD nenut ero cropony AD Ha otpesku AH=2 u
HD =32. Jluaronans napamienorpamma BD pasna 40. Haitaure miomans napamienorpaMmma.

JIOomOJHUTEIbHAS YaCTh

Ilpu eévinonnenuu 3a0anus 9 3anuwiume xo00, 000CHO8AHUE PeUleHUA U NOSIYYEHHbLI O Eent.

9. (3 6amma) PeI00JI0B MPOIIBLT HA JIOJKE OT MPUCTAHW HEKOTOPOE PACCTOSIHUE BBEPX MO TEUCHHIO
peKH, 3ateM Opochil SKOpb, 2 dYaca JIOBWJI PbIOY M BEpHYJICS OOpaTHO uepe3 5 4YacoB OT Hadaja
nmyremecTBusl. Ha kakoe paccTosHUE OT MPHCTAaHW OH OTIUIBLI, €CIM CKOPOCTh TEYEHHUS PEKH paBHA
2 KM/4, a COOCTBEHHAsI CKOPOCTh JIOAKU 6 KM/4?

ITaJIOHLI OTBETOB:

Homep
3alaHu 1 2 3 4 5 6 7 8 9
s

OtBet b b B A 2,7 2 9 816 8

KonTpoasHnas padora Ne2
Oo0s3aTeabpHas YacTh
Ilpu pewenuu 3a0anuit 1-4 3anuniume npasuibHulil OMEEM U3 Uemblpex NPeodi0HCeHHDIX.

1. (1 6amn) Pacimdpyiite kpaTKyro 3anuck: a€f.

A) Touka a TPUHAIICKHUT IUIOCKOCTHS; Bb) Touka a mnpuHamIexkuT npsamoif; B) mpsmas a
MIPUHAUICKUT TUIOCKOCTHLS; ') mpsiMast a mepecekaeT MmIOCKOCThfS.

2. (1 6amn) IIpsameie AB u CJ] ckpemuBarorces. Kakoe pacnomnosxxenue nmerot npsimeie AC u BJ[?

A) mapannensHblie; b) nepnenaukymspueie; B) ckpenuBatores; [') mepecekaroTcs.

3. (1 6amn) [Inockoctu @ u f umerot 1 oburyro Touky. KakoBo X B3auMHOE pacroioskeHue?
A) mapannenbHbl; b) nepecekarores mo npsamoii; B) coBmagarot; ') ckpemniuBatorcs.

4. (1 Oamn) Ecmm mnpsmas, NOpoBeAeHHas Ha IUIOCKOCTM Yepe3 OCHOBAHHWE HAKJIOHHOW,
MEPIEHIUKYIIAPHA €€ IPOCKLUHU, TO OHA. ..

A) mnepneHIUKyIspHa M caMOl HakiIoHHOW; b) mapamiensHa M camoil HakiOHHOH; B)
CKPEILMBAETCS ¢ HAKJIOHHOM; [') nepnenanKynspHa OCHOBaHUIO HAKJIOHHOM.

Ilpu évinoanenuu 3a0anuil 5-8 3anumiume x00 peuienusn u NOJIy4eHHbLI OMEent.
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5. (2 Gamma) Yepe3 koHIpB! oTpe3ka AB u ero cepennny M mpoBeneHBI NapaijiefbHbIE MPsMbIE,
MepeceKaroIe HEKOTOPYIO IUIOCKOCTh B Toukax Ai, Bi u Mi. Haligute mnmuny otpeska MMi, ecinu
oTpe3ok AB He nepecekaer miockocTs u eciu AA1=6,8cm, BB1=7,4cMm.

6. (2 6amna) IIpsmeie AC, AB u AJl monapuo nepnenaukynsipusl. Haiinute otpesox C/, ecnu
AB=5 cm, BC=13 cm, A/I=9 cwm.

7. (2 6amma) M3 TOukM K IUIOCKOCTH TPOBEACHBI JBE HAKIOHHBIC. Halimure mmuHBI 0OIIETo
MEPIEHINKYIISIPA, €CITH MPOCKIIUN HAKIIOHHBIX OTHOCATCS Kak 2:3 W IJTMHBI HAKJIIOHHBIX paBHbI 23 ¢M U 33
CM.

8. (2 6amna) HaueptutbkyOABCJIA1B1C1/11. IToctpouts Touky KeAB, Touky Me/lJ11C, oTpe3ok
PEeA1B1Ci.

JlonmoJHUTENbLHAS YACTh

Ilpu eévinonnenuu 3a0anus 9 3anuuwiume xo00, 000CHO8AHUE PeUleHUA U ROTIYYEHHbLIL 0N 6em.

9. (3 Oamma) Pa3buth 1uBeTHMK Kpyriod ¢opmbl (R=2 M) Ha YacTm pa3nMYHON TUIOIIA/IH.
PaccunTarh KONMYECTBO Ca)KEHIIEB IBETOB JUIS KaXIOro cektopa. OGOpMHUTH cXeMy IIBETHUKA.
Hampuwmep:

ITaJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHHu

|

OtBer B B b A 7,1 15 9 - -

Kontpoabnas padora Ne3
Oobs13aTesbHAS YACTh
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasunbHLLL OMEEM U3 YeMbIPEX NPEOIOHCCHHBIX.
1. (I 6amn) Hawer touku A(1,0,5), B(-2,0,4), C(0,-1,0), /1(0,0,2). Kakue u3 HHMX Jjexar Ha
KOOpAHHATHOU npsiMmoit Oy?
A)A;Bb)B; B)C; IN) I
2. (1 ©6amn) Kakme wuz BektopoB a(1,0,-1), c(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) sBusOTCA
€TUHUYHBIMHA?
A)a;Bb)c;B)B; ) p.
3. (1 6ann) Kakue u3 Bekropos a(1,2,-3), c(3,6,-6), B(2,4,-6) koIuHEeapHbI?
A) a, B; b) ¢, B; B) a, ¢; I') konmnHEapHBIX BEKTOPOB HET.
4. (1 6amn) Hansr Toukn A(2,0,5), B(2,4,-2) C(-2,6,3). CepeanHoii Kakoro oTpe3ka SBISETCS TOUKa
M(0,3,4)?
A) AB; b) BC; B) AC; I') CB.

17



Ilpu eévinonnenuu 3a0anuii 5-8 3anuwiume x00 pewieHuA U NOJIYUEHHbLIL OMEen.

5. (2 6amna) dansl Bektops! a(-6,0,8) , B(-3,2,-6). Haligute ckanspHOe MPOU3BEICHUE BEKTOPOB.

- -

6. (2 6amna) [Ipu kakux 3HAYCHUSIX NBEKTOpBIa(4,n,2), B(1,2,1n) NepueHIUKYISPHBI?)

7. (2 6amna) Janst BekTops! a(-6,0,8), B(-3,2,-6). HaliquTe KOCHHYC yria MEKy BEKTOpaMH.

8. (2 6amna) okaxure, uto 4eThipéxyronbHuk ABC/I sBiissercst pomOom, eciu:

A(6,7,8), B(8,2,6), C(4,3,2), JI(2,8,4).

JlonmoJHUTENbLHAS YACTh

Hpu eévinoainenuu 3a0anus 9 3anuwmume xod, oﬁocnoeanuepemeuu;l u n0ﬂy‘l€HHbllZ omeem.

9. (3 G6amma) Maker kiyMOBbl MpEACTaBICH HAa KOOPAWHATHOM TIIOCKOCTH. HaliguTe momans
I(J'IYM6I)£ (4eThIpeXyroapHUKA), BEPITUHBI KOTOPOTO UMEIOT KoopauHatsl (8;0), (10;8), (2;10), (0;2).

10

[ T LT T

o & 10 =

ITaJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHHu

|

OTBer B B A B -30 -1 -3/7 - 68

Kontpoabnas padora Ned
Oo0s3aTeabHas YacTh
Ilpu pewenuu 3a0anuit 1-4 3anuniume npasunbHulil OMEEM U3 Yemoulpex NPeodi0HCeHHbIX.

1. (1 6amn) B AABC sinCZ%. Kakas u3 cropoH sBisiercst runoreny3oit AABC?
A) AB; b) AC; B) BC; I') CB.

2. (1 6amn) Yriom kakoit yeTBepTH siBisieTcst yro a=400°?

A)L;B)II; B)III; T') I'V.

3. (1 6ann) Kakue u3 ¢pyHkuuit ABistoTCA YETHBIMU?

A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.

4. (1 6ann) Kakue U3 yricen sBISIOTCS KOPHEM YpaBHEHHUS COS X Z%?

A)x==; B)x=; B)x=; I XZZ?”.

Ilpu évinoanenuu 3a0anuil 5-8 3anuwiume x00 peuienusn u nOJIy4eHHbLI OMEent.
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5. (2 6amna) Beraucnure: sin;—t + cos’z—r.

6. (2 6amna)

7. (2 6amna) [lokaxkure TOXKAECTBO: 2sin(m/2+a) + cos(m — a)= cosa.

. vz . V2
Haiinure 3naduenme Beipaxenns 4arccos—- - 4arcsin(— T)

8. (2 6ama) Pemmte ypasHenue: sin? x - 4 sin x + 3 =0.

JlonmoJHUTENbLHAS YACTh

Ilpu eévinonnenuu 3a0anusn 9 3anuwiume xo00, 000CHO6aAHUE PeuleHUsA U NOTIYUEHHbLI OMEem.
9. (3 6amna) Pemure cucremy ypaBHEHHIA:

{ Xt+y=m
sinx + siny = 2.
ITaJIOHBI OTBETOB:

Homep 2 3 4 5 6 8 9

3a/IaHusA

OtBer A B b 1 2n g + (g +
2T, 21'[n;§ +
ne Zz 21n),

ne Z

KonTpoasHnas padora Ne§

Oo0s13aTeIbHAA YaCTh

Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuibHbLIL OMEEM U3 Yemblpex NPedl0HCEHHDIX.

1. (1 6amn) Kakue u3 umce SBISAIOTCA KOPHEM ypaBHeHHus:z> + 6z + 10 = 0
A) V2 £ 2i; B) -3+i; B) 543i; I) 744i.
2. (1 6amr) BBIIOJHUTH CII0KEHHE KOMIUIEKCHBIX uuncen: (3+51) u (4-6i)
A) 4+i; B) 2-3i; B) 5-2i; T') 7-i.
3. (1 6amn) BeImoTHUTE BEIYMTaHKE KOMIUIEKCHBIX drcel: (1-21) u (4+51)

A) -3-7i; b) 2+51; B) -1+31; T') 5-2i.

4. (1 6ayut) BeIIOTHUTS YMHOXKEHUE KOMILICKCHBIX yncelt:(1+21)u(2-3i)

A) -3-2i; B) 8+i; B) 1-3i; T') -4+5i.

Ilpu évinonnenuu 3a0anuii 5-8 3anuuwiume xo00 peuwieHus u NOJIYYEHHbLI OMEemn.

. 1
5. (2 6anna) BeimomHUTh JeHCTBHE: T— +

6. (2 6anna) BErancauTs MOIylb KOMIEKCHOTO uncia:z = 1+i V3

$
4—i

7. (2 6ana) [IpeacTaBUTh KOMILIEKCHOE YHCIIO B TPUTOHOMETpHYECKol popme:z = 1-i
1-i

8. (2 6ayna) [IpencraBUTh KOMIIJIEKCHOE YUCIIO B TPUTOHOMETpUYECKOH Gopme:z =

JlomoJJHUTEIbHAS YaCTh

=l

Hpu éblnoniHenuu 3a0anus 9 3anuwmume xoo, oﬁocuoeauuepemenuﬂ u l’lOlelleHHblIZ omeem.

19




9. (3 6ayua) IlpeacraBbTe KOMILIEKCHOE YHCIIO B alredpandeckoi popme: z = 2e'™

9TajJl0HbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a1aHus

5 . T T T, ... 3T =
OtBer b r A | B = %, 2 \/E(COSZ —isin Z) 00537 + isin 37 =-2

KonTtpoabHas padora Ne6
Obs13aTe1bHAsA YaCTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHblil OMEEM U3 YeMbIPEX NPEON0HCEHHBIX.
1. (1 6am1) Yemy paBHa Hpou3BOIHAS (BYHKIIHH Y=COS°X?
A) y'=—sin’x; B) y'’=-2sin’x; B)y'=-2cos x sinx; I') y’=2cos x.
2. (1 6amn) Ilo kakoit u3 HopMys BEIUUCISECTCS MPOU3BOIHAS POU3BEICHUS?

A) (tv)=u+v’; B) () =u'viuv’; B)(Y) =158 D) (Rg(x) =f (g(x)*g (¥).

3. (1 6amn) Pemmre ypasuenue f'(x)=0, eciu f{x)=3x? — 6x +4. BribepuTe 0TBET.
A)1;b)-1;B)4;T) -4.

4. (1 o6amn) Ha pucynke uzoOpaxeH rpaduk npousBogHoit dynkimu f(X), onpeneneHHoON Ha

untepsaie (—10; 8). Haiinure koamuecTBo Touek Makcumyma ¢yukiuu f(X) Ha otpeske [—9;6].
.ll

A)5;B)4;B)2;T) 3.

Ilpu evinonnenuu 3a0anuit 5-8 3anuwiume x00 peuwieHus u nOJaY4eHHbll Omeem.

5. (2 Oamma)  MarepuasibHas ~ TOYKAa  JBIDKETCSA ~ NPSAMOJIMHEMHO IO 3aKOHY

4 3 442 .
X (t) = —t" 46t M7+ 5t =5 (rme X— paccTosiHue OT TOYKH OTCUeTa B MeTpax, t— Bpems B
CEKYHJaX, U3MEPEHHOE ¢ Havana aswkenns). Haiinure ee ckopocTs (B M/c) B MOMEHT BpeMeru [ = 3c.

6. (2 6amna) Ha pucynke uzoopaxén rpadpux ynkunu Y=TF(X) u kacatenbHas K HEMy B TOYKE C
abcruccoit Xo. Haitnute 3nauenue npoussoaHoi dyukiwu f(X) B Touke Xo.
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G=2E+3)

7. (2 6anna) Pemure HEpaBEHCTBO: )

8. (2 6amta) Mccnenopats dyrkmmo f(x)=x° — 3X i TOCTPOUTH €& rpaduK.

JIonmOJHUTEIbHAS YaCTh

Ilpu evinonnenuu 3adanus 9 3anuwiume xo0, 060cHo8anue peuienus u ROJIY4eHHbLIL Oneem.

9. (3 6amma) ®upme «CamoBoa» BBIASISIIOT YY4acTOK 3eMiid Iuiomansio 100 M2, [Ipenmarator
YeThIpe y4acTKa pa3HbIX paszMepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoil y4acTok 0J0OpHUT TUPEKTOP
¢dbupmbl «CaoBO», YIUTHIBAsI, YTO HEOOXOUMO OYAET MOCTaBUTh 3a00p IO TIEPUMETPY?

JTaJIOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3aaHH

st

OtBer B b A B 8 1,25 (-3; 2), - 10x10
(8; +0)

KonTpoasHnas padora Ne7
Oobs13aTesbHAS YACTh
Ilpu pewenuu 3a0anuii 1-4 3anuuiume npasunbHLLL ONMEEM U3 YeMblpeX NPEOI0HCEHHBIX.
1. (1 6amn) B xakux equHUIIAX U3MEPSETCS IIIOMAAb IOBEPXHOCTH MHOTOTpaHHUKA?
A) B rpaaycax; b) B Mmerpax; B) B kBagpaTHbix MeTpax; [') B ABYyrpaHHBIX rpaaycax.
2. (1 6amn) Ilnomans 6OKOBOM MOBEPXHOCTU MPU3MBI BEIYHCISETCS 110 hopMyIIe:
A) S =Sgoxt 2 Socu-; B) Seox =Pocu™H; B) S= Beox + SSocu; I') S60k =2Poci*H.
3. (1 6amm) Yro siBNsieTCS OCEBBIM CEYEHUEM YCEUEHHOT0 KOHyca?

A) paBHOOeIpeHHBIH TpeyrodpHUK; b) paBHOOenpeHHass Tpaneuusi; B) mnpsmoyronshuk; I)
NPSIMOYTOJIbHAS TPAIIELHSL.
4. (1 O6amn) Kakass ¢urypa mosmydaeTcst Mpu BpalleHUM MPSIMOYTOJBHOTO TPEYrojbHHKa BOKPYT

OJIHOTO U3 CBOUX KaTeTOB?
A) xonyc; b) yceuennslii konyc; B) nupamuna; I') ycedennas nupamua.
Ilpu évinoanenuu 3a0anuil 5-8 3anumiume x00 peuwienusn u nOJIy4eHHbLI OMEent.

5. (2 6anna) PeOpo ocHOBaHUS MPaBWIBHOW TpeyrojabHON mupamuasl 3 M, anodema 6M. Haitnute
IUIOIA/Ib OOKOBOM MOBEPXHOCTH MHUPAMHU/IBL.
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6. (2 6aina) Iuaronans kyda paBHa " Haiinmute ero oobeM.

7. (2 6amna) IIpAMOYTONBHUK CO CTOpOHaMHM 8CM M 3CM BpalaeTcs BOKPYr OOJIbIIEH CTOPOHHI.

Haiigure o0beM, Turomaay O0KOBOM 1 MOTHOM MOBEPXHOCTEH TOTYYSHHOTO Tea.

8. (2 6anna) Beraucinuts MOBEPXHOCTH KPOHBI KyCTapHUKA, HMetomero popmy mapa paaunyca 0,5 M.

B otBeT 3ammmure YUCJO0, JACJICHHOC HaTl.

JlonmoJHUTENbLHAS YACTh

Hpu eébinoniHenuu 3a0anus 9 3anuwmume xod, oéocnosauuepemeuuﬂ u n0ﬂylleHHbll2 omeem.

9. (3 6amna) BreiOpars ¢urypy, umernmyo ¢GopMy KOMOMHUPOBAHHOTO T'€OMETPUUYECKOTO Tela,

BBITIOJTHUTH HEOOXOIUMBIE pacueThl (IUIOMIA b, 00BEM).
[Tpenmonaraemplie MOACTH KITyMO:

L

ITAJOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJ1aHu
|
OtBer B b b A 27 2744 72 m; 1 -
48 T;
64 1

KonTpoabsHnas padora Ne§
Oobs13aTesqbHAS YaCTh
Ilpu pewienuu 3a0anuit 1-4 3anuuiume npasuibHblil OMEEN U3 Yemoulpex nPeodi0HCeHHbIX.

1. (1 6amn) Jlns kakoit n3 pynximit Gyaknus F(x)=x3-3x%+1 sBisercs nepBooOpa3Hoii?
A) f(x)=3(x?-2); B) f(x)=3x(x?-2); B) f(x)=3x2-6x+1; I') f(x)=3x?-6x.

2. (1 6amn) Jana dynkuus fix)= 3x%+1. Uemy pasua F(1)

A)2;B)4;B) ;1) 1.

3. (1 6amn) OGmwmii BUa Bcex nepBooodpasubix as f{x)=sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
4. (1 6amn) Berunciure onpeneneHHbli uaTerpan [ 2 xdx.

1

A)-1;b) 1;B)-1,5;T) 1,5.

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 pewieHusA u NOJIYUEHHbLIL OMEen.

5. (2 6anna) SIsnsterca mu F(x)=x3-3x+1 nepsoobpasznoii mis Gpynxmun f{x)=3(x2-1)?

6. (2 6anna) 3anaiite nepsoobpasnyo F(x) ans pyukuun f(x)=3x2-2X, eciiu U3BECTHBI KOOPIMHATHI

touku M (1, 4) rpaduka F(x).
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7. (2 6amma) Ha pucynke uzoOpaxkeH rpaduk ¢yHkinum y=f(X), onpeneiéHHON Ha WHTEpBale
(—3; 11). Haiiaure HaumeHbinee 3HaueHue pynkuuu f(X)Ha orpeske [2;9,5].

u RS
A ¥ = flx)

N\
5 ] I\
SR EERE
/ ‘-,lII]
NN A\
\/

8. (2 6anna) Ha pucynke uzobpaxeH rpapuk HekoTopoi ¢yHkiuu y=f(x). Ilone3yscs pucynkowm,

. 5
BBIYMCITMTE OTpe/IesIeHHbII nHTerpan [ . fldx

YA

4 y=f(x)

e s s e e s e e
o) e e s s e s s

=Y

EOHOJIHHTEJI]:HZIH 4acTb

Ilpu evinonnenuu 3adanus 9 3anuwiume xo0, 060cHosanue peuienus u noJIy4eHHblil Omeemn.

9. (3 6auta) BeraucauTh miomaae GUrypsl, MepuMeTp KOTOPOW OTpaHUYMBAIOT JUHUU y=0, y=X,
y=-2x+6. Pemuth 1Byms cnocobamu. Caenath 4epTex.

ITaJ0HbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHHu

|

OtBer r A b r Ia x3-x%+4 -3 12 3

Konrtpoabnas padora Ne9
Oo0s3aTeabHas YacTh
Ilpu pewenuu 3a0anuil 1-4 3anunwiume npasuibHvlil ONMEEm U3 Yemulpex nPeodioHceHHbIX.

1. (1 6amr) Mexay KakKiuMH ABYMs HATYPaIbHBIMH JHCIAMH HAXOIUTCS YHCIO V197
A)19u20;b)2u3;B)18u19;I")3u4.

2. (1 6ayw1) OnpenenuTe KOpeHb ypaBHeHHs X°=125

A)3.;b)-3;B)-5;T) 5.

3. (1 6am) Pacnonoxure B mopsiJike BO3pacTaHUs yucna: 2; 3{/?, Vi7

A)2; 3/5;Y17; b) 2; Y17;3/5; B) 3/5; 2; Y17, 1) 3/17;2; 5.

4. (1 6amn) YMHOXKas yuciaa ¢ OJMHAKOBBIM OCHOBAaHHEM, UX CTEIICHH. .. ?

A) ymHoxaem; b) nenum; B) cknagpiBaem; I') oTHEMaeM.
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Ilpu eévinonnenuu 3a0anuii 5-8 3anuwiume x00 pewieHuA U NOJIYUEHHbLIL OMEen.

558 .4
048

2.9

5. (2 6anna) Haiiaure 3HaueHNE BRIPAKEHUS npu a=7.

(VI2+8)’
10496

6. (2 6anna) Haiiaure 3HaueHNE BBIPAKECHUS

7. (2 6amna) Paccrosinue ot HabiromaTesns, HAXOMAIIETOCS HAa HEOONBIION BhICOTE h KMoMeTpoB

. y = V2Rh

HaJ 3eMJIEN, 10 HAOII0JaeMOM UM JIMHUM TOPU30HTA BBIUUCISETCS 1O opMyIie ! , rie R=6400
KM — paguyc 3emiu. C Kakod BBICOTHI TOPU30HT BUJEH Ha paccTossHUM 48 kmiomeTpoB? OTBeT
BBIPA3UTE B KUJIOMETPAX.

8. (2 bayuta) Pemnre ypaBHeHue —32—x=2.

JIomOJHUTEIbHAS YaCTh

lel eévinoninenuu 3a0anus 9 3anuwmume xod, 0600H06auuepemeuu;l u n0]ly'leHHblﬁ omeem.

9. (3 6amna) Pemure rpadguvecku cuCTeMy ypaBHESHHM: {yy=_ f
ITaJ0HbI OTBETOB:
Homep 1 2 3 4 5) 6 7 8 9
3aaHu
s
OtBeTt b r B B 49 2 0,18 -36 (1; 1)

KonTpoasnas padora Nel0
Oobs13aTesbHAS YaCTh
Ilpu pewenuu 3a0anuit 1-4 3anuniume npasuibHbLLIL OMEEM U3 YEMbIPEX NPEONOHCEHHDIX.
1. (1 6amn) [Ipu kakom 3HaueHuu a GyHKIKA y=a* ObIBaeT Ha Bcell 00IacTu onpeeneHus?

A) aZg; b) a=8,25; B) a——;; I') a= 3.
2. (1 6amun) Ha pucynke nzobpaxén rpaduk ¢pynkimn Buaa f{x)=a*. Haiinute 3nauenue f(2).
YA

fix)=a"

T
-

o 1. X
A) 25.; b) 5; B) 32; I') Het BepHOTO OTBETA.
3. (1 6ann) OyHkIuUs 331aHa GOPMYIION: f(x)Z(%)X. Yemy pasHo f(-2)?
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A) -3 B)-4;B) 4T) V2.

1 x—13

—= =3.
4. (1 6amn) Kopenn ypaBHeHI/m( 9) ?
A)12,5;B) 13; B) 14;T) 15.

Ilpu eévinonnenuu 3a0anuit 5-8 3anuwiume x00 peuieHus U NOJIy4eHHbLI OMEem.
5. (2 6anna) Haiiaure kopenb ypapHeHus 3*2-5%3¥=12
6. (2 6amna) CKONBKO LENBIX PEMICHNH NMEeT HepaBeHCTBo 1<7X1<49?

7. (2 6anna) Haiiaure TouKy MakcuMyma ()yHKIIHA

y — 25—8x—x2 ]

8. (2 b6amma) B xome pacmama paamoakTUBHOTO HW30TOMA €ro Macca YMEHBIIAETCS 10 3aKOHY

m(t) =mg-2

’ TIe Mo— HayallbHas Macca u3oToma, t— Bpems, mpolueanee OT HayalbHOTO

MOMEHTa, | — MepHuoJl noiypacnana. B HauanbHbIE MOMEHT BpeMeHH Macca u3otona 184 mr. Ilepuon
ero noJjiypacmnaja cocrasisier 7 MuH. Haliqute, yepe3 cKOJIbKO MUHYT Macca U30Tomna OyzaeT paBHa 23 MT.

JIonmOJHUTEIbHAS YaCTh

lel eévinoninenuu 3a0anus 9 3anuwmume xod, 0600H06auuepemeuu;l u n0]ly'leHHblﬁ omeem.

9. (3 6anmna) Pemure rpaguvecku cucTeMy ypaBHEHHI: {

y—2x=0

y—2"=0
9TajJIOHBI OTBETOB:
Howmep 1 2 3 4 5 6 7 8 9
3a/1aHu
;|
OtBer B A B A 1 2 -4 21 (2; 4)

KonTpoasHnas padora Nell
O0s3aTeabHas YacTh

Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuibHbLl OMEEmM U3 Yemublpex NPeol0HCeHHBIX.

1.

2. (1 6amn) Ykaxute 06acTb onpeaencaus Gpyukiun f(x) = Ig

(1 6amn) Kakas u3 ¢dyHkumii Bo3pactaeT Ha Bcel 00acTu onpeaeneHus?
A) f(x)=log.x; b) f(x)=0,7%; B) f(ix)=x3; T f(x)=logix.
2

2x-3
x+7

A) (-7;1,5); B) (-0; -1,5), (7; +0).; B) (-1,5;7); ) (-o0; -7), (1,5; +o0).

3. (1 6amn) Pacmonoxuts B opsiake Bospacranus: log, .4; log, - 0,4,1og, . %.

1 1
A) log0154; logOI5 0,4; logOI5 2 b) 10g0,54;10g0'5 > logo'5 0,4;

1 1
B) logo,sz; log0,50,4; log0,54 ; 1) log0,50,4; 10g0,52; log0'54.

4. (1 6ann) Haiigure kopeHb ypaBHEHHS

log,(5 —x) =2.

A)11;b)-11;B)-3;T) 3.

Ilpu évinoanenuu 3adanuil 5-8 3anumume x00 peuwienusn u nOJIy4eHHbLI OMEent.

5. (2 6amna) Onpenenure 3Hayenue Boipaxkenus log 2 +log, 3 + 2

log,4

6. (2 6anna) Ykaxure HauMEHbIIIee 11eJI0€ pellieHue HePaBEHCTBA:
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log,(6x —4) > 2.

7. (2 6anna) Haiiaure Touky MakcuMyma ()yHKIUA Y= 81n (x + 7) — 8x + 3.

8. (2 6amma) [ns oborpeBa MOMENIEHUS, TEMIIEpaTypa B KOTOPOM TOJICPKUBACTCS Ha ypOBHE
T,=15° uepe3 pagmatop OTOIUICHHS MPOIYCKAIOT TOpsdyro0 Boay. Pacxon mpoxopsmieii depe3 TpyOy
pamgmaropa Boxel m = 0,6 kr/c. [Ipoxons mo TpyOe paccTOsHHE X, BOJA OXJAXKIAeTCS OT HavaJbHON

cm T,—T, Br-c
x=0a—log, ———, ¢=4200
temrieparypbl Tx=91° o temneparypsr T, npuaém Y T—T; rJe kr-°C __
Br
Y =28
TEIUIOEMKOCTE BOJIBI, M-°C__ KOY(PPHUIIMCHT TeII000MeHa, a o =0,8__ pocrosmuas.

Haiigure, o xakoil Temnepatypsl (B rpanycax Llenbcust) oximaaures Bojia, €Clid JUIMHA TPYObI paguaTopa
paBHa 144 m.

JlonmoJHUTENbLHAS YACTh

IIpu eévinonnenuu 3a0anus 9 3anuuiume xo00, 060cHO8aHUE PeUIenUs U NOTIYYEHHbLIL ONGEM.
y + 2x = log,;135 — log,5

9. (3 6anna) Pemure rpaduvecku cucteMmy ypaBHeHHﬁ:{

2y—3x=6
9TaJIOHBI OTBETOB:
Howmep 1 2 3 4 5 6 7 8 9
3a/1aHu
|
OtBer A r A b 5 3 -6 34 0; 3)

KonTpoabHnas padora Nel2
Oobs13aTesbHAS YaCTh
Ilpu pewienuu 3a0anuit 1-4 3anuuiume npasuibHblil OMEEN U3 Yemoulpex nPeodi0HCeHHbIX.

1. (1 6amr) Kakas onepamus n3o00pakeHa Ha Kpyrax Diepa?
A‘D

A)E=AUB;B)E=AnB; B)E=A\B;T) E=A-B.

2. (1 6amn) Kakoii rpad npencraBieH?

A) nonusiit; b) Henonuslit; B) AEPEBO; ') HyneBoii.

3. (1 6amn) [Isarepo pabounx BCTPETUIIMCH MIPH BBICAJIKE IBETOB B KITyMOBI. CKOJIBKO BCEro ObLIO
CIEJIaHO PYKOIIOXKATUI
A)10;b) 11; B) 5; ) 6.
4. (1 6ann) OnpenenuTe CTENEeHb BePUINHBI B:
A

A)8;B) 11;B)3;T) 5.
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Ilpu eévinonnenuu 3a0anuii 5-8 3anuwiume x00 pewieHuA U NOJIYUEHHbLIL ONEent.

5.(2 6amna) 1. Jlanser 1Ba MHOXecTBa A={2, 4, 6, §, 10, 12}, B={3, 6, 9, 12}. 3anummuTe u
n3o0pasure rpaduuecku HoBoe MHOXKeCTBO E: a) B = AUB ;0)E=ANSB.

6. (2 6anna) KonuHel apy3bst 3aHUMAIOTCS] KAKUM-HUOY/b BUJIOM CHOPTA. 14 U3 HUX yBJIEKAIOTCS

¢byr60m0M, a 10 — GackerOosioM. U TOTBKO 1BOE YBIEKAIOTCS M TEM H JPYTHM BHIIOM criopTa. CKOJIBKO
npyseit y Tonmu?»

7. (2 6anna) Ha pucyHke — cxema Jopor, cBs3biBaromux ropozackue napku A, b, B, I, /1, E. Tlo
Ka&)XJ0W J0pOre MOXHO JBHIaThCs TOJBKO B OJHOM HAIPaBICHHWH, YKa3aHHOM CTpesikoi. CKOJIbKO

CYLIECTBYET Pa3IMYHBIX MyTeH U3 napka A B napk E?

B K
A \r \
‘#.E
B g

8. (2 6amna) MoxHO M HapucoBaTh M300paKEHHBIM Ha PUCYHKE Ipad He OTpbIBas KapaHAall OT

OyMaru u mpoBOJIs Kak10€ peOpo POBHO OJUH pa3?

EOHOJIHI/ITEJILHaﬂ 4acTb

Ilpu evinoanenuu 3a0anusa 9 3anuwiume xo00, 060cHosanue peuwieHus U noJay4eHHblil Omeem.

9. (3 6amra) IlepByro WM BTOPYIO KOHTPOJBHBIC paOOTHI MO0 MaTeMaTHKE YCIEIIHO Hamucaidu 33
CTYIEHTa, MEPBYI0 HIU TPeTbio — 31 CTyAeHT, BTOpYIO WM TpeThio — 32 cryneHTa. He meHee nBYX
KOHTPOJIBHBIX paboT BbIMOIHIWIM 20 cTyAeHTOB. CKOJIBKO CTYACHTOB YCICUIHO PEIIMIU TOJBKO OTHY
KOHTPOJIbHYIO paboTy?

ITAJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 8 9
3alaHHu

|

OtBer B b 10 T - 22 HET 18

KonTposbnas padora Nel3

Oo0a3aTeabHAq 4aCTh

Ilpu pewrenuu 3a0anuil 1-4 3anuuiume npaguibHblil OMeem U3 uemulpex nPeodnioHceHHbIx.

1. (1 6ann) KomOuHaTopuka — 3TO pa3fen MaTeMaTHK{, OTBEYAIOUIMI Ha BONPOCHI CKOJbKUMH

CII0cO0aMH MOKHO BBI6paTB OJICMCHTHI ...




A) 3alaHHOTO KOHEYHOTO MHOXeCTBa; b) OeckoHeuHoro MHOXxecTBa; B) moboro muoxectBa; 1)
UppaMOHATBHBIX YHCE.

2. (1 6amn) CoemuHeHHSI M3 N BJIEMEHTOB, OTJIMYAIOIIMECS IPYr OT Apyra TOJBKO MOPSAKOM
PAacIIONIOKEHUS B HUX DJIEMEHTOB, Ha3bIBAIOTCS:

A) nepecranoBkamiu; b) coueranusimu; B) pazmemenusimu; [') komOuHanusimu.

3. (1 6amn) Yucno Bcex BO3MOKHBIX pa3MEIICHUH BBIYHCISETCS 10 (popmyrie:

AAT=nn—-m);B) A" =nn—1)..(n—m+1);B) A" =—2—T) A" = n(n+m)

(n—-m)?’

4. (1 6ayn) 'pynmupoBka — 3710. ..
A) ymopsiioueHHe €IUHUL] COBOKYITHOCTHU 0 IpU3HAKY; b) pa3OueHne equHUIl COBOKYIIHOCTH Ha
TPYIIBI IO IPU3HAKY; B) 0000menne ennHuYHbIX (akToB; ') 0000meHne eqMHUYHBIX TPU3HAKOB.

Ilpu évinonnenuu 3adanuit 5-8 3anuwiume xo00 peuwienus u nOJIYYEeHHbLIL OMeen.

5. (2 6amma) B cpegnem m3 2000 HacocoB, MOCTYNUBIIUX B Mpojaxy, 6 moarekaroT. Haimure
BEPOSITHOCTh TOTO, YTO OJIMH CIy4aiiHO BBIOpAHHBIH JJI1 KOHTPOJISI HACOC HE MOATEKaeT?

6. (2 6ayma) CpaBHUTH BCXOXKECTh CEMSH JIFOOBIX TPEX BHUIOB OJHOJIETHUX IIBETOB 3a MOCHEnHUE 3
rojia. COCTaBUTh AWarpamMMmy IO HalCHHBIM JaHHBIM. ClieaTh BBIBOJIBI.

7. (2 6anmna) llBeToBOMY MPEIOKHMINA YKPACHTh KIyMOy IIBeTaMH, UCTOB3ys 3 Buaa. CKOJIBKO
Pa3IMYHbIX BAPHAHTOB €CTh Y IIBETOBO/IA, €CIIU €CTh BHIOOP U3 5 BUAOB pa3HOM paccaibl?

8. (2 6amta) CKOIBKUMH CITOCOOAMH MOYKHO MOCAIUTh 4 KycTapHUKA B OJIUH P’

EOHOJIHI/ITEJIBHaﬂ 4acTb

Ilpu evinonnenuu 3adanus 9 3anuwiume xo0, 060cHo8anue peuieHus u ROJIY4eHHbLIL OMeEem.

9. (3 6ayma) YUToObl MOCTYNMUTHh B MHCTUTYT Ha CHEIUAIBHOCTh «MacTtep caJoBO-TIapKOBOTO H
naHAmadTHOTO CTPOUTEILCTBAY, AOUTYPUEHT 0JKeH HabpaTh Ha EI'D He menee 70 6aiioB 1o Kaxaomy
U3 TpEX MpeAMETOB— MAaTeMaTHuKa, PYCCKUN SI3bIK UM WHOCTPAHHBIA $3bIK. UTOOBI MOCTYHNUTH Ha
cnenuanbHocTh «KoMMmepuus», HyxHO HaOpaTh He MeHee 70 0aJlJIOB MO KaKJIOMY U3 TPEX MPEIMETOB —
MaTeMaTHKa, PYCCKU S3BbIK U 00I1IeCTBO3HAHUE.

BeposTHOCTB TOTO, 4TO abUTYpHEHT 3. MOyduT He MeHee 70 OaiioB o Mmarematuke, pasHa 0,6, mo
pycckomy s3biky — 0,8, 1o mHOCTpanHOMY s136IKY — 0,7 1 o o6mecTBo3Hanuo — 0,5.

Haiigure BepoATHOCTH TOrO, 4TO 3. CMOKET MOCTYHNUTH XOTsI Obl HAa OJIHY U3 JABYX YIIOMSHYTBIX
CIIEAAIIBHOCTEH.

ITaI0HbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHu

|

OTBer A A B A 0,997 - 10 24 0,408

KonTpoubnas padora Nel4
Oobs13aTesqbHAS YACTh
Ilpu pewrenuu 3a0anuil 1-4 3anuniume npaguibHbLIl OMeEEM U3 Yemuvlpex nPeonoHCeHHbIX:
2. (1 6amm) Kakoe u3 unicen sSBIseTCsI KOpHEM ypaBHeHUs logx(x+1) = 1
A)-1;b)2;B) 1;T) 0.
2. (1 6amn) Kakue u3 ypaBHEeHHI HMEIOT OoJiee OJTHOTO KOPHS?
A) x2-6x+5=0; B) 3*2=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
vV—32—x=2.

3. (1 6amn) OnpenenuTe BUI ypaBHEHUS
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A) nuneitHoe; b) kBagpatrHoe; B) uppanuonansHoe; [') paunonansHoe.
4. (1 6amn) OnpenenuTe HAUMEHbIIIEE 1EIOE PElleHHE HepaBeHCcTBa 5*2<1?
A)-3;5)0;B)3;TI') -4.

Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume xo00 pewieHus u nNOJIYYEeHHbLIL OMmeem.
5. (2 6ana) Haitnute kopeHs ypaBHenns | x-3 [ =2

{x -y=28,
6. (2 6aiuta) Pemute cucremy ypasaeruii (27 ¥-16,
2x% — 5x
— <X
x—3

7. (2 6anna) Pemmre HEpaBeHCTBO
8. (2 bayuta) Pemmre ypaBHenue (2x — 3) V3x? — 5x — 2=0

JlonmoJHUTENbLHAS YACTh

lel eévinoninenuu 3a0anus 9 3anuwmume xod, 0600H06auuepemeuu;l u n0]ly'leHHblﬁ omeem.

. T
2sin?x — \/§COS (5 —x) = 0.

9. (3 6anna) Pemure ypaBHEeHUE . YKaxXuTe KOpHHU 3TOTO

3
—:3r
YpaBHEHUS, TPUHAICIKAIINE OTPE3KY 2
9TaJIOHBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3aJaHus
Orser B [AB| B | A [L5] (10,2 |(—oo; OJU[2; 316 ,, /* 8% .
? 3 7 3 7 -

3.3 KoMIuIeKT MaTepUaJIoB Il IPOBEACHUSI MATEMATHYECKOI0 JUKTAHTA

TeopeaneCKne BOIIPOCHI IJII MATEMATHYECCKOI0 ITMKTAHTA:

NG~ WNE

10.
11.

12.

ChopmynupyiiTe onpeneneHue CTeeHHON (yHKITNH.

[lepeuncnure cBONCTBA CTETIEHHOW PYHKIIMU C IIETBIM [TOKA3aTEIEM.

[lepeunciure cBOWCTBA CTENEHU C IEUCTBUTENIbHBIM MTOKa3aTeneM. [Ipusenure
[lepeunciure cBoiicTBa KOpHs HaTypajbHOU creneHu. [IpuBenure npumepsl

Ha uro Heo6xoauMo oOpaTuTh BHUMaHUE MPU PEUICHUH UPPALUMOHAIBHOTO Y€THOM CTENEHH?
Uemy paBeH KOpEHb YETHOM CTENEHU U3 oTpuLarenbHoro unciaa? [Ipuseaure

Uemy paBeH KOpEeHb HEUETHOM CTENEHU U3 OTpuliareabHoro yucia? [Ipusenure

Ha uto cTouT 06paTtuTh BHUMaHUE MPHU PEUICHUH UPPALMOHATBHBIX, IPOOHO-PAllMOHATBHBIX
yYpaBHEHUH U HEPABEHCTB?

Cdhopmynupyiite onpeneneHrne noka3aTeabHON (yHKIIHH.

[lepeuncnure cBOMCTBA MOKA3aTENHLHON (PYHKIIUU.

[Tepeuncnure cocoObl peleHus Moka3aTenbHbIX YpaBHeHHH. ChopMynupyiiTe npaBuio
pelIeHns MPOoCTEeHIINX MOKa3aTebHBIX HEPaBeHCTB. B yem 3akirouaercs rpaduyeckuit cnocod
pelieHus: ypaBHeHHI.

[TpuBeaute nmpumep GyHKIMOHATHLHON 3aBUCUMOCTH MMOKa3aTeIbHOU (DYHKIINH U3 pealbHOMN
KU3HU.

TeopeaneCKue BOIIPOCHI /Il MATEMATHY€C€CKOI0 ITUKTaHTa:

1.

UYemy paBeH yrois B OAWH paauan?
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10.

B kakux 4eTBepTIX TPUTOHOMETPUUYECKOTO Kpyra QyHKIUS y=SINXIPUHUMAET TOJI0KUTEIbHBIC
3HaueHus?

B kakux 4eTBepTIX TPUTOHOMETPUUYECKOTO Kpyra GyHKIHUS y= COSXIPUHUMAET OTPULIATEIbHBIC
3HaueHus?

[Iponomxute onpenenenne: «CUHYC OCTPOro yria - 3T0...».

[Iponomxure onpenenenne: «KocuHyc OCTpOro yria - 310...». [Ipogomkure onpeneieHue:
«TaHreHc ocTporo yria - 310...». ChopMyIupyiiTe OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO.
Uemy paBHO npousBenieHue tgx*ctgx?

Yemy pasensin(2x)? ChopMynupyiTe MpaBUIIO BHIYUCICHUS.

UYemy paBencos(2x)? ChpopMynupyiTe NpaBuiao BEIYUCICHUS.

[lepeuncnure TpuroHoMeTpuueckrue QyHKIMH, YKAKUTE UX Iepuoibl. YeMy paBeH nepuo
¢byHKIMM y=cos(4x)?

Omnpenenure o6sacTh 3HaUeHUS QYHKIIMU y=3c0s(5x)? [lepeuncnute cniocoObl pereHus
TPUTOHOMETPUYECKUX YPaBHEHHM. PackpolTe anropuTM pemeHns 0 JHOPOIHBIX
TPUTOHOMETPUYECKUX YpaBHEHHI MEPBOTO MOPsAKa.

Packpoiite anroput™ peueHus: OJHOPOIHBIX TPUTOHOMETPUUYECKUX YPAaBHEHUIN BTOPOTO MOPSAKa.

TeopeaneCKne BOIIPOCHI IJIT MATEMATHYECCKOI0O ITMKTAHTA:

1.

2.

[Iponomxure onpenenenune: «IlocnenoBarenbHOCTS - 3T0...». [IpuBeauTe npumep
apudmernueckoil nporpeccuu. IlpuBennre npuMep reoMeTpUIECKON MPOTPECCHH.

[IpuBeaute nmpumep 6ecCKOHEUHO yObIBaroIIel reoMeTpuueckoit mporpeccuu. [Iponomxure
onpenenenue: «[IponsBoanas - 31o...». PackpoiiTe reOMeTpUYECKHl CMBICT MPOU3BOTHOM.
[Tponomxute onpenenenue: «KacarenpHas - 910...». Packpoiite puznueckuii CMbICIT
npou3BoiHOM. [lepeuncnure npaBuiia BEIUMCICHUS TPOU3BOIHBIX. UeMy paBHA IPOU3BOIHAS
creneHHol ¢yHKIMK? Yemy paBHa Mpou3BOHAS TIpou3BeaeHUsA? YeMy paBHaA IPOU3BOAHAS
4acTHOTro?

Uewmy paBHa npou3sBoiHas ciaokHOU GyHKIMKU? ChopMynupyiTe TpU3HaK Bo3pacTaHus (PyHKIIUH.
Chopmynupyiite npusHak yobiBanust GyHkiun. CHopMymupyiTe mpu3Hak TOUKM MaKCUMyMa
dbyakun. ChopMynupyiTe MPU3HAK TOUKH MUHUMYMa (DyHKITHH.

CocTaBbTe aJITOPUTM pEIICHUS 3a]]a4 Ha HaX0K/IeHUs] HarOOJIBIIIEr0 ¥ HAUMEHBIIIETO 3HAUYCHUs
(dbyHKIIMM Ha OTpe3Ke?

CocTaBbpTe AITOPUTM UCCIIEIOBAHUS U MOCTPOCHUS rpaduka GyHKIIMU ¢ TOMOIIBIO TPOU3BOIHOM.
Kaxk HaiiTi BepTUKaJIBHYIO aCHMIOTOTY Tpaduka GyHKIHH?

Teopeanecm{e BOIIPOCHI IJII MATEMATHYECCKOI0 ITMKTAHTA:

= i I e o o

0.
1.
12.
13.
14.
15.
16.
17.

[IpuBeauTte mpuMep AO0CTOBEPHOTO COOBITHSL.

[IpuBeauTe mpuMep HEBO3MOKHOTO COOBITHSI.

[Iponomxute onpenenenue: «BeposTHOCTH CIy4aifHOrO COOBITUSA - ITO...».
Cdhopmynupyiite mpaBuiIo HaX0XKACHUS CIO0KEHUSIBEPOATHOCTEH.

Cdhopmynupyiite mpaBuiIo yMHOKEHHS BEPOSITHOCTEH.

Kak naiitu cpennee apudmMernyeckoe YuCIOBOrO psiaa?

Kak nHaiitTu Meauany unciaoBoro psaa?

Kak Bbruncnsercst pazmax 4uciaoBoro psjaa?

Jiist 4ero Hy>KHbI uarpammsl, rpaduku? [lepedrcnuTe BUIBI AUAarpamMM.
[TpuBenuTe mpuMepbl MPOSBICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOIHBIX SBICHUSAX.
[IpuBenuTe mpuMepbl MPOSBICHUS 3aKOHA OOJIBIIUX YUCE B OOIIECTBEHHBIX SBICHUSX.
Yro m3yuaer cratuctuka’?

[Iponomxute onpenenenue: «CoueTaHue - 3T0...».

[Iponomxute onpenenenue: «PasmenieHue - 310...».

IIponomxute onpenenenune: «llepecTaHOBKY - 3TO...».

[IpuBeauTe MprUMep MHOXKECTBA U3 PEATLHON XKU3HU.

[IpuBeauTe mpumMep oneparuu NepecevyeHnss MHOKECTB.
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18. [IpuBeauTe mpuMep onepanuy 0ObeJMHEHUS MHOKECTB.
19. [IpuBeauTe MpUMeEp ONEpaLUU Pa3HOCTH MHOYKECTB.
20. PackpoiiTe MOHATHS «Tpad», «IAEPEBO», KITUKID».

Teopeanecm{e BOIIPOCHI IJIsI MATEMATHYECKOI'0 TUKTAHTAa:

el S

Coopmynupyiite Teopemy [Tudaropa.

[lepeuncnure OCHOBHBIE PUTYpBI B IPOCTPAHCTBE.

[lepeuncnure cnocoObl 3aJaHMsI IJIOCKOCTH.

[Iponomxute TeopeMy: «Eciu oiHa U3 ABYX MapaieNbHbIX NPAMbIX [IEPIEHIUKYIIpHA
IJIOCKOCTH, TO...».

[Iponomxute Teopemy: «Ecnu 1Be napajiesbHble INIOCKOCTH IIEPECEKATCS TPEThEH, TO...».
CdopmynupyiiTe onpeeneHue AByrpaHHOTO Y.

CdopmynupyiiTe onpeeneHne TpeXrpaHHoTo yria.

Packpoiite moHsATHE «YroJI MEXKIY IPSIMBIMIY.

[lepeuncnure B3auMHOE PACIIONIOKEHUE JBYX MPSMBIX B IPOCTPAHCTBE

. Kakue npsimble Ha3bIBalOTCS NMapajuiebHBIMU B IPOCTPAHCTBE?

. Kakue npsimble Ha3bIBalOTCS CKPEIIMBAIOIUMHUCS B IPOCTPAHCTBE?

. Kakue npsimbie Ha3bIBalOTCS MEPIEHIUKYISIPHBIMU B TPOCTPAHCTBE?

. Ilepeuncnure B3aMMHOE PacIoOJIOKEHHUE MPSIMON U TUIOCKOCTH B IIPOCTPAHCTBE.

. Packpoiite noHsTHE «YroJ MEXIy NPSMOMN U INIOCKOCTBIO».

. Packpoiite nonsTue «mapamienbHOCTh OPSIMOM U IIIOCKOCTH.

. Packpoiite nonsTHE «EPNEHANKYIIPHOCTD NPSIMOU U IIIIOCKOCTH.

. Ilepeuncnure B3aMMHOE PACIOJIOKEHUE ABYX MJIOCKOCTEN B MIPOCTPAHCTBE.

. PackpoiiTe mOHATHE «YrOoJ MEXIY IIOCKOCTIMK.

. Packpoiite noHsTHE «IapaIeIbHOCTh TIIIOCKOCTEN.

. Packpolite noHsTHE «HEPIEHIUKYIIPHOCTD MIOCKOCTEN.

. Kak HailTu paccTosiHuE OTTOYKH A0 MPSIMO?

. Kak HaiiTu paccrosiHue Mex a1y npsiMbIMu?

. Kak HaiiTu paccTossHrEe MEXy MIOCKOCTAMM?

. IIponmomxute onpenenenue: «llepneHaukymsp - 310...».

. I[Iponomxure onpenenenue: «HakimoHHas - 3T0...».

. IIponomxure onpenenenue: «IIpoekuus HaKIOHHOM - 3TO...».

. Ilepeunciure cBOWCTBA NapajIeIbBHOTO MPOEKTUPOBAHUS.

. IIpuBenuTe mpuMepbl CHMMETPUI Ha IUIOCKOCTH B IIPUPOJIE, UCKYCCTBE, apXUTEKTYpE.
. IIpuBenure nmpuMepsl CHMMETPUI B IPOCTPAHCTBE B IPUPOJIE, UCKYCCTBE, APXUTEKTYpE.

Teopeaneche BOIIPOCHI IJII MATEMATHYECCKOI0 JTUKTAHTA:

1.

NGk WN

W3 yero coctout npsAMOyroyibHasi cucTeMa KOOpAUHAT B pocTpaHcTBe? Ecnu Touka JIexKuT B
IUIOCKOCTH XY, Kakas KoopAuHaTa y Hee HyneBas? [IpuBenute npumep KOOpAUHAT TOUKH A,
KOTOpasi JISKUT Ha OCH z. Packpoiite moHsITHE «BEKTOP».

Kaxk HaiiTu kKoopauHaThl BeKTOpa?

[lepeuncnure u packpoiiTe nmpaBuiIa CIOKEHUS BEKTOPOB.

Kaxue BekTOpbl Ha3bIBAIOTCS KOJUTMHEAPHBIMU?

Kaxkue BekTOpbI Ha3bIBAIOTCS NEPIEHAUKYISIPHBIMU?

Uemy paBHO CKaJIIPHOE POU3BEAECHUE BEKTOPOB?

Kax HaliTu BeKTOpHOE IPOU3BEAECHUE BEKTOPOB?

Uemy paBeH yroj Mexay BEKTOpaMu®?.

Teopeanecmle BOIIPOCHI AJII MATEMATHYE€CKOI0 ITMKTaHTAa:

1.
2.
3.

[Iponomxure onpeznenenue: «MHOTOIpaHHUK - ITO...».
IIponomxure onpenenenue: «lIpuszma - 310...».
IIponomxure onpeznenenue: «IIpAMOyronbHbIi Mapauieaenumnes - 3T0...».
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9.

10.
11.
12.

IIponomxute onpenenenue: «Kyo - ato...»

IIponomxure onpenenenue: «llupamuna - 310...»

CdhopmynupyiiTe CBOWCTBO O MPOTUBOJISKAIINX IPAHIX HapajiesieIue a.
Cdhopmynupyiite CBOWCTBO O AMATOHANSAX MapalIelIenUIe/a.

Cdhopmymnupyiite CBOWCTBO O AMATOHAIHN U JTMHEHHBIX pa3Mepax MpsSMOYTroJbHOTO
napajuieJenuIe/a.

Kakas npusma Ha3biBaeTcs npsiMoii?

Kakast npusma Ha3bIBaeTCsl IpaBUIbLHON?

Packpoiite noHsATHE «IIpaBUiIbHAS TUPAMHUADY.

UYro Takoe anodema npaBuiIbHON TUPAMUIbI?

B uem oTanure NoJaHOM NOBEPXHOCTU MPU3MbI OT IIOJHOM MOBEPXHOCTH MUPAMUIbI?
Cdhopmynupyiite TeopeMy 0 BBIUUCICHUHU OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
Chopmynupyiite TeopeMy 0 BEIUMCICHUH OOKOBOM NOBEPXHOCTH MPAaBUILHON MUPAMHU/IBL.
HazoBure npenmeTs! U3 Bamieil npogeccuoHanbHOM AeATEIbHOCTH, KOTOPbIE UMEIOT (POPMBI
MHOTOTPaHHUKOB.

Kakne MHOrOrpaHHUKH Ha3bIBalOTCA MpaBWiIbHBIMU? [lepeuncnure npaBuiibHbIE
MHOTOTpPaHHUKHU.

[Iponomxure onpenenenue: « {umuuap - 310...»

[Iponomxure onpenenenune: «kKonyc - 310...»

[Iponomxute onpeneneHne: «YCce4eHHbI KOHYC - 3TO...»

[Iponomxute onpenenenune: «lap - 370...»

Urto siBNIETCS BBICOTON YCEUEHHOTO KOHYCA?

Uto sBIsETCS OCEBBIM CEYEHHEM LIMJIMHAPA, KOHYCa, YCEUEHHOTO KOHyca, mapa?
[lepeuncanre eAMHUIBI U3MEPEHUS MJIOMIAIN, 00BEMA.

Uemy paBHO OTHOIIIEHHUE TIJIOMIAJIEH TTOBEPXHOCTEH TOTI0OHBIX (PUTYP B IPOCTPAHCTBE?
Uemy paBHO OTHOIIIEHHE 00BEMOB MOJAOOHBIX (PUTYP B MPOCTPAHCTBE?

HazoBute npeaMeTs! U3 Bamield NpopecCuOHaIbHON AESITEIbHOCTH, KOTOPhIE HMEIOT (POPMBI Tel
BpAILICHHUS.

3.5 KoMIUIeKT MAaTepPUAJIOB JISl IPOMEKYTOYHOM aTTEeCTAIMUIIO Pe3yJbTATAM OCBOEHMS
AUCHUILTUHBI

IlepeuyeHb BONIPOCOB U151 IK3aMeHa

MaremaTrka B HayKe, TEXHHKE, SKOHOMHUKE, UH(GOPMAIIMOHHBIX TEXHOJOTHSIX M MPAKTHUYECKOU
NeATeNbHOCTH.
Llenble u pauuoHanbHble uuncna. JlelicTBurenbHble uucna. [IpuOiaMKeHHbIE BBIYMCICHUS.
KommuiekcHsble uncna.
KopHu HaTypaibHOM CTENEeHU U3 YUCIa U UX CBOMCTBA.
CreneHu ¢ palioHaJIbHBIMU ITOKA3aTeNIIMU, UX CBOICTBA.
CreneHn ¢ JeHCTBUTEIbHBIMM MoOKa3aTensiMu. CBoOHCTBAa CTENEHM C JACHCTBUTEIbHBIM
MIOKa3aTeeM.
Jlorapugm. Jlorapupm uymciaa. OcHOBHOe JorapupMHUUECKOe TOXIECTBO. JlecATHUHBIE U
HaTypaibHble Jorapugmel. [lpaBuna aelictBuii ¢ norapudmamu. [lepexon kK HOBOMY OCHOBAHHIO.
IIpeobpazoBanue anreOpanvyeckux BBIPAKECHU. IIpeoOpa3oBanue palnMoHaIbHBIX,
UppalMOHAIBHBIX CTENIEHHBIX, TOKA3aTeNbHBIX U JIOTApU(PMUUECKHUX BBIPAKEHUH.
Haxoxxnenue 3HaueHuil jorapupma Mo NPOM3BOJIBHOMY OcCHOBaHMIO. Ilepexon oT omHOTrO
OCHOBaHMS K JApyroMmy. Beluucnenume u cpaBHeHue Jsorapudgmon. JlorapupmupoBanue u
MOTEHIIMPOBAHNE BBIPAYKEHHIA.
[TpuGnnKeHHbIe BEIYMCICHUS U PELICHUS TPUKIIAIHBIX 3a/1a4.
Pemienue norapuMudeckux ypaBHEHHH.
Panuannas mepa yria. BpamarensHoe apuwkeHne. CUHYC, KOCUHYC, TAHI€HC U KOTAHT'€HC YHCJIa.
OCHOBHBIE TPUTOHOMETPUYECKUE TOKAECTBA
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@opmyinbl npusBeneHuss. opmynsl cinoxeHus. Popmynsl ynBoeHus Dopmyibl IOJIOBUHHOTO
yria.

[IpeobpazoBaHus MPOCTEHIINX TPUTOHOMETPUYECKUX BHIPAKEHHH

[IpeoOpa3oBaHue CyMMBbI TPUTOHOMETPUYECKUX (YHKIMI B NMPOU3BEICHHE W INPOU3BEICHUS B
cymMMy. BripaskeHue TpUrOHOMETPHUECKUX (PYHKIUN Yepe3 TAHT'€HC IMTOJIOBUHHOTO apTyMEHTa.

Tpuronomerpruyeckue ypaBHEHHsI U HEPAaBEHCTBA

[IpocTenmme  TpUroHoOMeTpUYecKHe  ypaBHeHusa.  IIpocreimme  TPUTOHOMETPHUYECKHE
HEPABCHCTBA.

OOpaTHble TpUroHOMETpUUECKUEe (PYHKIIMH. APKCUHYC, aDKKOCUHYC, ApKTAHI'€HC.

Oyukiuu. OOnacTh OMpeAeNeHUs M MHOXKECTBO 3HaueHuM; rpaduk (GyHKIHUHU, TOCTPOCHHUE
rpaduKoB QYHKIMHA, 3aJaHHBIX PAa3TUIHBIMU CIIOCOOAMHU.

CpoiictBa QyHKIIMU. MOHOTOHHOCTh, YETHOCTh, HEUETHOCTb, OIPAHUYEHHOCTh, EPUOAUYHOCTb.
[IpomexyTku Bo3pacTaHuss W YyObIBaHMS, HauOoJsbllleeé W HauUMEHbIlEe 3HAYEHUS, TOUYKU
skcTpemyma. ['paduueckas wuntepnperauus. I[lpumepbl (QyHKIHMOHANBHBIX 3aBUCHMOCTEH B
peasIbHbIX Tpoleccax M sBIeHUsAX. Apudmerndeckue omnepanuu Haja ¢GyHKOusMu. CrokHas
¢byskus (komnosunus). [ToHsTHE 0 HENPEPHIBHOCTH (PYHKIUU.

O6parnbie pynkun. O6IaCTh ONpeeeHs U 00JIacTh 3HaUY€HUN 00paTHOM (YHKITUH.

I'paduk obpaTHOI HyHKIMH.

CreneHHsble, TOKa3aTeNbHbIE, JOTapUpMHUUECKUe

W tpuronomerpuueckue ¢pyHkiun. OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIIUU

Onpenenenus QyHKIUMN, X CBOMCTBA U IpadUKH.

[IpeoOpazoBanusi rpadukoB. [lapannenpHbId TIEPEHOC, CHUMMETPHS OTHOCHTEIIBHO Ocei
KOOpJIUHAT U CUMMETPHSI OTHOCUTENIbHO Hayaia KOOPAWHAT, CAMMETPUS OTHOCUTENIBHO IPSIMOM Y
= X, pacTsDKCHHE U CKATHE BIOJIb OCEH KOOPAMHAT.

TTocnenosarensHOCTH. CII0COOBI 3a1aHUI U CBOMCTBA YHUCJIOBBIX ITOCiIenoBareiaspHocTel. [lorarue
0 IIpeAese NOCIeI0BATEIBHOCTH.

CymiecTBoBaHME TIpejena MOHOTOHHOM OrpaHMYEHHOUN mocliienoBaTeabHOCTH. CyMMHUpPOBaHHUE
[OCIIeI0BaTEIbHOCTEH. beCKkOHEUHO yObIBaroIasi FeOMEeTpHUEecKasl IPOrpecchs U ee Cymma.
[TpousBonas. [ToHsiTie 0 Mpou3BOIHOM (YHKITHMH, €€ TEOMETPUICCKUN U (PU3UICCKUN CMBICIT.
VYpaBHeHHE KacaTeIbHOU K rpaduKy QyHKITHH.

[IpousBomHbIE CyMMBI, pa3HOCTH, NPOU3BEICHUs, 4YacTHble. IIponM3BOIHBIE OCHOBHBIX
3JIEMEHTapHbIX QYHKIUH.

[IpuMeHeHre TpoU3BOJHOM K HCCle0BaHUIO (PyHKIMHA U nocTpoeHuto rpadukos. IIpousBoHbie
00paTHO# (QYHKIIUU U KOMITO3UITMH (PYHKITHH.

IIpumepsl HCIOJIB30BAHUS IPOU3BOAHOM ISl HAXOKICHUS HAWIy4IIEero PeleHus B IPUKIAIHBIX
3a1a4ax.

Bropas npousBojHas, ee reoMerpuueckuii u ¢usudeckuil cmbici. HaxoxzaeHue cKopocTH uis
npoliecca, 3alaHHoro GopMyIoil ¥ rpaduKoM.

IlepBooOpa3Has u MHTErpaJl.

[IpumeHeHne onpeesIEeHHOr0 HHTEerpasa JUlsl HaXOKACHHS IJI0IAAN KPUBOJIMHENHON Tparelnyy.
®opmyna Herorona—IJleitbnuna. [IpuMeps! npuMeHeHust HHTerpaia B pU3UKEe U T€OMETPHH.
PannonanbHble, uppauvoOHalIbHbIE, IIOKA3aTElIbHbIE M TPUTOHOMETPUYECKUE YPAaBHEHUA U
CHUCTEMBI.

PaBHOCUIIBHOCTD YpaBHEHMI, HEPABEHCTB, CUCTEM.

OcHOBHBIE NPUEMbI UX pelIeHus (pa3oXKeHHe Ha MHOXKUTENIH, BBEJCHUE HOBBIX HEM3BECTHBIX,
MI0JICTAHOBKA, rpapUUecKuii METo ).

PanmonanbHble, uppanuoOHalbHBIE, IIOKA3aTEIbHBIE W MpUSOHOMEmpuyeckue HEPABEHCTBA.
OCHOBHBIE IPUEMBI X PELICHUS.

Vcnonbp3oBaHue CBOMCTB U rpadukoB (GYHKIMHI NP pelIeHUH YpaBHEHUI U HepaBeHCTB. MeTos
MHTEPBAIOB, M300paKeHHWE HAa KOOPJMHATHOW IJIOCKOCTH MHOJKECTBAa PEUICHUH YypaBHEHUH WU
HEPABEHCTB C IByMsI IEPEMEHHBIMU U UX CHCTEM.
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[IpumeHeHre MaTeMaTUYeCKMX METOJOB Ul PELIEHUS COJAEP)KATEIbHBIX 3a7ad W3 PasIMYHbIX
oOacTeil HayKu U MPAKTHKH.

NHtepnperanus pe3yabrara, yueT peajlbHbIX OTpaHUYCHUM.

OnemenTsl KOMOMHaTOpUKU. OCHOBHBIE MOHATHS KOMOHMHATOPHKH.33/laud Ha IIOJACYET YHUCIIa
pa3MelLIeHHil, IEpeCTaHOBOK, COYETaHUH.

Pemenue 3agau Ha nepedop BapuantoB. @opmyna 6unoma Herotona. CBolicTBa OWHOMHHATBLHBIX
kodpduuuenToB. Tpeyronpauk [Tackans.

OneMeHTHl TeopuH BeposiTHOCTed. CoObITHE, BEPOSTHOCTH COOBITHS, CIOXKEHHE M YMHOXXCHHE
BEPOSATHOCTEM.

[TonsaTue 0 HE3aBUCUMOCTH COOBITHIA.

JuckpeTHas ciiydaiiHasi BEJIMYMHA, 3aKOH €€ PaclpeaeIeHUs.

UYucnoBble XapakTEepUCTUKU IUCKPETHOM ciaydaiiHOW BenuuyuHbl. [loHsATHE O 3aKOoHE OOJBIIMX
qrces.

[IpencraBnenre JaHHBIX (TAaOMUIBI, JUarpamMmbl, TpauKu), TeHepajdbHasi COBOKYIHOCTD,
BBIOOpKA, cpefiHee apu(MEeTHUECKOe, METUaHa.

B3aumHoe pacnonoxeHue IByX NpsAMbIX B MpocTpaHcTBe. [lapanienbHOCTh NPSAMON U IJIOCKOCTH.
[TapamnensHOCTH MIIOCKOCTEN. [leprneHANKYISIPHOCTS MPSAMON U TJIOCKOCTH.

[lepnieHiuKynAp M HAKJIOHHAS.

Yroa mexay npsaMoi U II0CKOCThIO. JIByrpaHHbBIN yroJl.

Yros Mexay II0CKOCTAMU. [lepnenaAnKyIIpHOCT ABYX IIJIOCKOCTEM.

I'eomerpuueckue mnpeoOpa3oBaHMsl NPOCTPAHCTBA: MapajUIeNbHBII  MEPEeHOC, CUMMETPUs
OTHOCHUTEJIbHO IJIOCKOCTH.

[TapannensHoe mpoekTupoBanue. [lmomane oproroHampHOM  Tpoekiuu. M3o0paxenue
MPOCTPAHCTBEHHBIX QUTYD.

Bepmunbl, pebpa, rpaHum MHOTOTpaHHHMKA. Pa3BepTka. MHororpaHHbie yriibl. BeImykibie
MHOrorpanHuku. Teopema Ditnepa.

[Tpusma. Ilpsamas u HaknonHas npusma. [IpasunbHas npusma. [Tapamnenenumnen. Kyo.

[Mupamupna. [IpaBuibHas mupamuga. Y cedeHHas nupamuaa. Terpasap.

CumMMetpuu B KyOe, B apajijiesienumesie, B Ipu3Me U Mupamuie.

Ceuenust Ky0a, IpU3MBI U TUPAMUIBI.

[IpencraBienre O NMpaBWIBHBIX MHOTOTpaHHHMKaX (TeTpaliape, KyOe, OKTadape, JOoJeKadape U
HUKOCadIpe).

Hununaap u konyc. YcedueHHblil koHyc. OCHOBaHME, BbICOTa, OOKOBasi IOBEPXHOCTh, 00pa3ytoras,
pa3BepTka. OceBble CEUEHUSI U CEUEHUs, lTapaJlIeIbHbIE OCHOBAHHUIO.

ap u chepa, ux ceuenus. KacarenpHas miockocTs k chepe.

O6bem u ero usMmepenue. arerpaibHas gopmyiia oobema.

@opmyinbsl 00beMa KyOa, MPSMOYTOJBHOIO MapajuleNienuneaa, MpU3Mbl, UUIHHIApa. DopMymsl
o0bema nmupaMubl 1 KoHyca. @OpMyIibl MJIOMAAN IOBEPXHOCTEH MUINHAPA U KoHyca. DopMyIbl
o0beMa mapa M rmiomaau chepsl.

[Topo6ue ten. OTHOMLIEHUS TUIOIIAeH MOBEPXHOCTEH U 00BEMOB MOJOOHBIX TEI.

[IpsimoyrosbpHas (IekapToBa) cucTeMa KOOpIuHaT B mpocTtpaHcTBe. Dopmyia pacCTOSHUS MEXIY
IBYMsI TOYKaMU. Y paBHEHUS cepbl, MIOCKOCTH U MPSMOM.

Bextopel. Moayine BekTtopa. PaBeHCTBO BekTOpOB. Ci10KE€HHE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha
qyncio. Pa3noxkeHue BEKTOpa IO HaIpaBJICHUSM. YTOJI MEXAy ABYMs BekTopamu. lIpoeknus
BeKTOpa Ha ocb. Koopaunats! Bekropa. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

Hcnosp30BaHne KOOPAUHAT U BEKTOPOB IPU PEILIEHUN MAaTEMaTUYECKUX U MPUKIAIHbIX 3a/1a4.

OTBeT J012keH OBITH U3JI0KEH B 00beMe He MeHee JIEKIIMOHHOT0 MaTepuaJia.
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